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INTRODUCTORY LETTER. 



WASHiNaTON, D. G.J, December 30, 1854. 

Sir : The very limited time left for the preparation of the accompanying report, after com- 
pleting, on the last of November, that of Captain G-unnison's explorations of last year, has only 
permitted me to complete it in the most hasty manner. 

The outline-map which accompanies it was also made in the greatest haste, but it is believed 
will be sufficient for the immediate wants of the government. The more finished maps are in 
course of preparation, and will be transmitted to the department as soon as they can be com- 
pleted. A geological report of the country explored by Captain Gunnison and myself is nearly 
complete, and, with the reports upon the plants and specimens of natural history collected 
during the trip, will be submitted as early as practicable, the drawings for their illustration not 
yet being complete. 

My assistants in the explorations embraced in the accompanying report were Mr. Sheppard 
Homans, astronomer, by whom the observations and computations for latitude were made, our 
defective instruments not admitting of observations for longitude ; Dr. James Schiel, geologist, 
who is still engaged upon his report; Mr. F. W. Egloffstein, topographer, to whom I am 
indebted for superior topographical sketches and the preparation of the accompanying outline 
map, and who is still engaged in making the elaborate maps of the survey; and Mr. J. A. Sny- 
der, to whom the collection of botanical specimens was intrusted, but who was also constantly 
employed in making meteorological observations, and who has been employed, since my return, 
as an assistant in making computations of barometric observations under Mr. Lorin Blodget, 
by whom they were discussed, and whose notes accompany the tables. For the energy, ability, 
and cordial co-operation of each of these gentlemen, and of Brevet Captain E. M. Morris and 
Lieutenant L. S. Baker, of the regiment of Mounted Eiflemen, in charge of the escort from that 
regiment, in the execution of the duties of the exploration, I desire to express my obligations 
and esteem. 

I am, sir, with much respect, your obedient servant, 

E. a. BECKWITH, 

1st Lieutenant 3cZ Artillery, 

Hon. Jefferson Davis, 

Secretary of War. 
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KEPORT . 



CHAPTER I. 

From Great Salt Lake City east to Green river^ and bacJc^ by the Weber and Timpanogos 

rivers^ respectively — April^ 1854. 

Explorations resumed — Advance of spring. — Winter of 1853-54 at Great Salt Lake. — Timber near the city, — Impracticability 
of the present wagon-road over the Wahsatch mountains in winter. — Winter mail-route. — Weber river; its lower canon; fine 
grazing district: condition of cattle grazed during the winter, during which they crossed the mountains. — Cattle-trade in 
Utah. — Rocks of lower canon ; its passage by railway. — Snows in canon. — Wagon-road possible from Ben Simon's creek 
east. — Second canon of the Weber; its crossings, railroad practicability, and character of its rocks and dikes. — Valley of 
Weber river from the head of the second canon to White Clay creek. — Emigrant-road. — Conglomerate sandstone. — Snow. — 
Character of White Clay Creek valley; game; snow-banks. — Uinta mountains.— Porcupine Terrace. — Timber. — From White 
Clay creek to Bear river; its character and valley where crossed. — Snow-blindness. — Sulphur creek. — Muddy creeks. — Black's 
Fork. — Greatest depth of snow encountered. — Extensive view. — Greatest altitude of the line ; its railroad practicability. — 
Black's Fork valley. — Beaver-dams. — Smith's Fork. — Fort Supply. — Fort Bridger. — Railroad route thence eastward. — 
Snow-storm. — Crossing to Henry's Fork. — Sioux war-party — Henry's Fork valley. — Ascent of mountain at the end of our 
eastern course. — General description of the country from this point. — Snow-blindness of party, and of " Ring." — Plains crossed 
in returning to Smith's Fork. — Black's Fork. — Muddy creek. — Bear river. — White Clay creek. — Nests of edible bugs. — 
Attempt to find a direct passage to Kamas prairie. — Mountains and fields of snow encountered. — Country seen from mountain 
summit. — Impracticability of continuing the passage. — Timber. — Return to White Clay creek and Weber river. — Fine grass- 
fields. — Impracticability of this route for roads. — Rocks and soil. — ^Weber river valley above White Clay creek. — Kamas 
prairie. — Timpanogos river. — Round Prairie. — Timpanogos canon ; its railroad practicability. — Utah Lake valley. — Railroad 
line via the foot of the Lake and Cedar valley, or by the valley of the Jordan and north of Oquirrh mountains. — Return to 
Salt Lake City. 

Sir: Explorations were resumed on the 4th of April, 1854, for a route for the Pacific railroad 
under my direction, by the surviving portion of Captain Grunnison's party, (which had win- 
tered at Great Salt Lake City,) under the original instructions given to that officer to explore 
the most available passes and canones of the Wahsatch range, and cross the Weber and Bear 
rivers to the coal basin of G-reen river, and thence proceed to Fort Laramie. 

Leaving the city, we proceeded north along the shore of the lake, passing through the Mor- 
mon settlements and farms, which occupy the most fertile and best watered sections of the nar- 
row belt of land lying between the shore and the base of the mountains. Spring was already 
considerably advanced in the valley ; fresh grass and plants were springing up on its sunny 
slopes ; farmers were busy in ploughing and sowing their fields, and the snow had disappeared 
to such an extent on the sides of the mountains, that it was deemed practicable for our animals 
to subsist upon the dry grass of the previous year's growth. 

The winter of 1853-'54 at Great Salt lake, from the middle of November to the 20th of 
January, was delightfully mild and open, and the fall of snow, which was light in the mount- 
ains, seldom extended into the valleys ; but after the latter date the climate became much 
more severe, the temperature falling during the colder part of the day, for several successive 
days, below zero of Fahrenheit's thermometer, and storms became more frequent — snow falling 
in the plain to the depth of six or eight inches without drifts, while in the mountain plains and 
passes it exceeded a foot, and accumulated to great depths in the narrow ravines, and on the 
high slopes of the mountains, least exposed to the winds. In the vicinity of the city of the 
Great Salt Lake timber is confined almost exclusively to these ravines, which are difficult of 
2 6 
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10 FROM GREAT SALT LAKE TO GREEN RIVER. 

access at all times, and become entirely inaccessible during tbe prevalence of deep snows, pro- 
ducing at once great scarcity of fuel in that city. The passage of the uninhabited mountain 
to the east, at such times, by the ordinary road leading over it, which, of course, is not kept 
open^ is entirely impracticable; and the mail which passes monthly to and from Independence, 
Mo., is carried on pack-mules, which subsist themselves almost entirely on the grass along 
the route, by way of the Weber river canon — the object in part of our present explorations, 
which will, however, be continued eastward to the valley of Green river.* 

April 5. — On the afternoon of the fifth of April we reached the mouth of this canon at 
the immediate base of the Wahsatch mountains, where it opens into the valley of Great Salt 
lake, thirty miles north of the city, and about seventeen from the mouth of the river, which 
we immediately crossed to its right bank. This river at this season of the year (not yet 
swollen by the melting snows of the mountains) is thirty yards wide, by from one to three feet 
in depth, flowing with a rapid, powerful current over a bed of water-worn stones and fallen rocks 
of all sizes, from pebbles to immense blocks of the adjacent mountain. Our altitude at this point 
was 73 feet above the city of Great Salt Lake, and 4,424 feet above the sea. Entering the pass, 
we at once left the usual low-water trail, which frequently crosses the river, and followed a pre- 
cipitous and rocky path leading over the retreating craggy sides of the canon, so steep that a 
single mis-step would have precipitated both mule and rider into the foaming torrent, hundreds 
of feet below us. At some points the precipitous sides of this passage become almost vertical. 
The mountains rise, we judged, from 1,500 to 2,500 feet above the river, and are separated at 
the base by a passage averaging 1^5 yards in width, in which the river winds from side to 
side, frequently impinging against the the bases of the mountains. At one point only, near the 
upper end of the gorge, which is four miles in length, the river is narrowed to one half its 
usual width, having cut a passage 20 or 30 feet in depth through the solid rock, which on the 
north side overhangs the stream, which, by a low projecting mass, is deflected from its course 
for a few yards at nearly a right angle, but again almost immediately resumes its direction ; 
the canon, as it is called — and at some points it well deserves the name — being remarkably 
direct in its general course. Above this gorge the mountain opens rapidly to the right and left, 

* One of the most striking features to the traveller in our extensive and inhospitable interior country, after reaching the Rocky 
mountains from the east, in whatever direction he may travel in it, is the vast field of mountains which everywhere meets the 
eye. These mountains are sometimes formidable and united, their summits perpetually enveloped in snow, but more generally 
broken and disconnected, or partially united by projecting spurs or low connectinfr ridges, retaining snow but a portion of the 
year. They conform, with considerable exceptions, but not sufficient to impair its generality, in their greatest length to a general 
northern and southern direction, but frequently varying many degrees from the meridian. The great Rocky mountain range, by 
the line of our last and present years' explorations, consists, towards the east, of the Sierra Blanca range, in which are the passes 
of the Sangre de Cristo, and of Roubideau and "Williams, united at the head of the San Luis valley with the Sierra San Juan; or 
at this point the range may be said to divide the two branches, under different names, extending far to the southward, enclosing 
the valley of the Rio Grande del Norte ; the western or San Juan range eventually becoming the Sierra Madre of Mexico. 
Northward from the Sierra Blanca, the range is more or less broken by the valley of the Arkansas river, but preserves its general 
course, surmounted by Pike's and Janes' peaks, to the Cheyenne and Bridger's passes, and thence to the South Pass, where, 
nothwithstanding the great elevation of the country, its mountainous appearance is in a great measure lost, although the country 
is still very hilly and rolling, and in the distance high mountain peaks are ever visible. North of the South Pass, for some distance, 
the Rocky mountains again become lofty and again branch, sending out to the south a formidable range, known in various portions 
under different names, but generally as the Bear ri^er and Wahsatch range, broken by the passage of Bear, Weber, Timpanogos, 
and Sevier river in their western course, but enclosing to the west the valley of Green river. Thus these three ranges, with 
their spurs and connecting ridges, form, on the line of our explorations, the main features of the Rocky mountains. But the 
country to the west is scarcely less mountainous; and as we become familiar with it in pursuing our explorations in various direc- 
tions, it presents to our minds one vast field of mountains, interspersed with arid valleys from the Rocky mountains to the Sierra 
Nevada, and from the British possessions far southward into Mexico. The most extensive valley susceptible of cultivation in 
this whole extent of territory is that occupied by the Mormons, which is supplied with water for irrigation by the extensive fields of 
perpetual snow which are found on the mountain summits in their vicinity. And I may observe, generally, that fields of perpetual 
snow, affording an unfailing supply of water for irrigation, are an indispensable pre-requisite for their cultivation, and hence for 
their occupation, whatever may be the character of the soil of the valleys, in every portion of this territory in which I have 
travelled — a district extending from the northern boundary of Mexico to the waters of the Columbia river, and, by different 
routes, from New Mexico and the Arkansas river to the Sierra Nevada. 
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forming an immense oblong amphitheatre, the summits of the mountain peaks on opposite sides 
heing separated by from 10 to 15 miles, while the river bottom, which is a plain^ varies in width 
from half a mile to three miles. This is the finest grazing district we have seen in Utah, the 
bottom being covered with luxuriant grass which extends well up the mountain sides, to where 
they are at present covered with snow. The stream is skirted with poplar or cotton-wood trees 
and willow-bushes, and limited amounts of cedar, fir, and pine adorn the ravines and mountain 
sides, but are difiicult of access. We encamped, after a march of 27 miles, at the junction of Ben 
Simons' creek with the Weber, where we found our Delaware guide, (after whom the creek is 
named,) with his brother and their respective squaws and little Indians encamped, with a small 
band of horses and herd of cows grazing near their lodges. These cattle appear in fine condi- 
tion, having subsisted here through the entire winter by grazing alone. A much larger herd ot 
cattle, on their way to the California market, which had been grazed in the vicinity of Fort 
Bridger during the early part of the winter, were subsequently driven hc^re^ where they remained 
for several weeks^ having left but a day or two previous to our arrival. A considerable trade 
is carried on in cattle in and near the valley of G-reat Salt lake ; its main profit arising from 
the exchange of cattle in good condition for those of emigrants broken down on their arrival 
here, compelling an exchange or a ruinous delay in their journey to California. The stock 
obtained by this trafiic is turned out to graze during the winter ; and although a few of the 
weakest and most emaciated die of cold, the great body of them come out in fine condition in 
the spring, and are sent forward to the California market, or form a new stock in trade for the 
ensuing season. 

Our average ascent from the mouth of the canon to camp, 7.80 miles, has been 53.50 feet 
per mile. The rocks in the gorge partake largely of the character of gneiss; but in descending 
the river with a railroad, no unusual difiiculty would be encountered at this point, as the walls 
of the pass are sufiiciently retreating to admit of its being carried at a suitable height above 
the stream to escape the danger of floods, and extensive blasting of rocks would be required only 
at a few points. Snows have formed no obstruction to its passage at any time during the past 
winter, nor, so far as I have been able to learn after much inquiry, do they at any time. In 
the valley, at our guide's camp, its greatest depth during the last winter was twelve inches, but 
seldom exceeded four, and for much of the winter was quite as free of it as the main valley of 
Salt lake. Our guide thinks a much more favorable emigrant road could be opened through 
this pass, ascending Ben Simons' creek to the vicinity of G-reen river, than that now followed 
over the mountains, which is still impassable from snow. 

April 6. — We traversed the amphitheatre described yesterday, following the bottom lands 
along the Weber river to the foot of the second mountain and gorge of this stream, our ascent 
being 28.50 feet per mile for 12.20 miles, to Sheep Eock. The sides of this gorge are less pre- 
cipitous than those of the lower, and the bottom or passage in which the river winds is frequently 
much wider, while the mountains are of nearly the same altitudes with those, but much more 
broken by ravines. The bottom, too, is less firm, being frequently miry, and numerous small 
channels into which the river is divided are dammed by beaver — green trees of six inches in 
diameter having just been cut down by these animals for their damming purposes — making 
part of it a swamp, miles of which are covered with thick willows, where the soil is too soft 
for a good wagon road without carrying it on an artificial bed, which can be easily made along 
the base of the mountains. The river winds so much that we were forced to cross it sixteen 
times, the water being icy cold. We encamped on Dry creek, which enters the river at the 
head of the gorge, eight and a half miles from Sheep Kock, from which we ascended 27 feet to 
the mile. In constructing a railroad through this defile, it will be necessary to bridge the 
stream several times, which can be readily done ; but for the most part the road would be carried 
immediately at the base of the mountains, where it can be constructed with facility by cutting 
along their sides and filling in at their bases, These bases are formed of earth and loose stones 
overlying strata of shale, limestone, conglomerate, and argillaceous sandstone, dipping at every 
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angle, and in almost all eastern directions from south to nortli ; and in a few instances strata 
bent (before induration) were seen ; and in one, vertical, parallel, walled dikes intersect the 
northern slope of a mountain near the head of the passage, extending from the water's edge to 
near the summit of the mountain, only separated by about ten feet, and rising thirty feet above 
the mountain slope. 

April 7. — A cold rain, which continued to fall throughout the night, poured down upon us as 
we wrapped ourselves in our blankets last evening; and as we were without tents or other pro- 
tection from the weather, but little sleep refreshed the party; and at 9 o'clock this morning the 
rain changed to snow, (which had been falling all night on the high peaks in the mountains,) 
and continued to fall heavily throughout the day, melting as it reached the ground. 

Above the junction of Dry creek with the Weber river, the latter comes from the south, 
cutting through a red conglomerate sandstone mountain six or eight hundred feet high^ which 
is rapidly disintegrating, the talus at some points being entirely swept away by the river, and 
at all others it stands at too steep an angle towards the water to be easily climbed over. 

The Indian trail, however, passes through this canon at low water, a part of the way in the 
stream. It is five hundred yards long. We rode to its upper end and clambered in to examine 
it. The trail by which we passed ascends Dry creek half a mile, and then passes without difii- 
culty to its head, by a low pass in the ridge through which the canon itself is cut. This is the 
proper site, also, for a railroad. Above this, canon a considerable valley extends south to the 
Kamas prairie. This valley varies in width from three or four miles to a few hundred yards, 
and is drained by the Weber river, having on its margins considerable bottom lands, which at 
this season of the year are quite wet, and in many parts are covered by cotton-wood trees and 
willow-bushes. Ascending this valley we came to the emigrant road leading from the South 
Pass to Great Salt lake, which we followed to the mouth of Echo canon, where we left it and 
continued up the river to the mouth of White Clay creek (Moran's fork.) The mountains on 
the left of the valley, as we ascended it, are conglomerate sandstone, full of cavities numerously 
inhabited by ravens. The snow was falling so fast that we were unable to see a hundred yards, 
and were obliged to dismount and wait for it to diminish ; when we again remounted, and, 
turning east, left the Weber river to ascend White Clay creek and pass over to Bear and Green 
rivers. The valley of our path after leaving the Weber was from one-half to three- fourths of a 
mile in width, finely covered with dry and green grass, the hills being covered with a stunted 
growth of cedar, and cotton-wood and willows line the stream, which has upon it little or no 
bottomland. The storm ceased as we encamped, having travelled but 10.50 miles, with an 
average ascent of 16.50 feet per mile. 

Ajpril 8. — A piercing cold wind sprang up during last night, the thermometer falling to 27°, 
and continued all day blowing from E.N.B. directly in our faces as we ascended White Clay 
creek, which is one foot in depth and five in width, with a free rapid current. Its narrow bottom 
is from one to two hundred yards in width, with low spurs of hills occasionally exi ending to 
the stream. It is lined with cotton-wood and willows in the lower part of its course, but is 
quite destitute of timber higher up, while scattered cedars are seen on the nearest hills, and 
pine, fir, and aspen fill the ravines of the mountains, the highest peaks of which are 14 miles 
south of us on the northern bank of Weber river, whence it descends from the east to Kamas 
prairie. Numerous tracks of grizzly bears and porcupines were seen in the snow, beaver dams 
and lodges in the creek bottoms, and a fine silver-gray fox watched our progress for some time 
from a high hill, safely beyond gun-shot. Fourteen miles out we came into continuous fields 
of snow, six inches in depth, except on the southern exposures, where it had almost entirely 
disappeared. Its surface was hard and stiff", though not strong enough to bear either men or 
animals, and as we broke through at every step, our progress was tedious and fatiguing ; and 
these were greatly increased whenever we had to pass slight inequalities in the ground filled 
with snow, and the narrow drifts always accumulated on the northeastern declivities of the hills 
— our mules literally rolling, pitching, tumbling, and floundering through. Thermometer at 
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noon 38°. For the benefit of our animals, we ascended the side of a hill, where the snow had 
disappeared, on a "branch of White Clay creek coming in from the southeast, and encamped just 
before sundown on a soft, muddy soil, sprinkled with dry grass. The Uinta mountains, whose 
general course is apparently nearly due east and west, have been plainly in sight for the last 
two days, some 25 miles south of our path, with numerous high peaks covered with vast fields 
of snow from the lowest points visible on them to their summits, the sources of the Uinta, 
Timpanogos, Weber, and Bear rivers, and of Black's fork, and numerous smaller streams. 
From the northern foot of this range to our path, a level, timbered terrace country extends, 
called, in the Sho-sho-nee or Snake language, Yaw-ning-got-it, or Porcupine terrace ; from the 
west it extends from the sources of the White Clay creek, (To-sho-sho-coop, in the Snake 
tongue,) across Bear river, the Muddy and Black's fork, broken only by a few low detached 
hills and the ravines of the water-courses. Its timber, pine and fir, is abundant, and of a 
suitable size for bridges and building purposes. 

For the first ten miles this morning our ascent averaged 84.20 feet per mile, and 54.20 
feet per mile for the following 8.75 miles, to the junction of the branch on which we en- 
camped, with White Clay creek. 

April 9. A bright clear morning ; thermometer at daylight 21° below the freezing-point. 
We returned to White Clay creek, striking it near its head, by passing over the hill on which 
we had encamped, a distance of 11.50 miles, by the windings of that stream, from the junction 
of the branch where we left it to encamp, which we examined in repassing this point on our 
return trip on the 18th instant. This creek preserves its open character, with easy, gentle 
curves, to its' source, the grade averaging 41.80 feet per mile, and the country becoming more 
level and open as we ascend. We were here upon the divide between the waters of Weber and 
Bear rivers, immediately overlooking the latter stream a mile and a half distant and but a few 
feet below us, our altitude being 7,491 feet above the sea. 

We immediately descended to the first channel of Bear river, which is forty feet wide and one 
deep, with a firm bed, crossed without difiiculty to a large level plain, four or five miles wide 
by ten or twelve in length, extending southward to the foot of Porcupine terrace^ through 
which the river winds in a narrow ravine. The snow upon this plain was from six to ten inches 
in depth — hard and stiff, but not sufficiently so to bear our animals — with pools of water 
and soft ground beneath it, affording no firm footing, and our progress was consequently 
very laborious. The sun was very bright, and its powerful reflection from the snow very 
severe upon our eyes. Three miles from the first we crossed the second channel of Bear 
river, a small stream four feet wide, beyond which we rose a bluff 12 or 15 feet high, to a 
second plain extending to our camp on Sulphur creek, which descends in a small ravine from 
the terrace above. Altitude, 7,494 feet. 

April 10. — A light snow begun to fall during last night, and continued all day, with a 
high, driving wind, which rendered our progress very disagreeable ; and nearly one half the 
officers and men of the party were so snow-blind as to be unable to see beyond a few feet, and 
suffered intense pain from their inflamed eyes, the lids of which were swollen to a dropsical 
appearance, while their faces were quite as badly inflamed, skinned, and intensely sore. We 
crossed a small stream running into Bear river, four miles from our morning camp, and after-" 
wards three small branches, which unite and form the Little Muddy, and encamped on the main . 
creek of that name, after a march of only 11.20 miles. Our altitude on the divide, between 
Bear river and the Muddy, an affluent of Black's fork^ which flows into Green river, and con- 
sequently upon what is called the eastern rim of the Great Basin, was 8,133 feet, and at our 
camp this evening 7,779 feet above the sea. 

We encountered but little snow on the high surfaces and western slopes of the hills to-day, 
but invariably found large drifts just below the crests of the northeastern slopes, occasionally 
so compact as to bear our animals, but generally giving way under their feet. 

April 11.— Thermometer at 5 a. m., 26°. Soon after leaving camp we crossed a small branch 
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of the Muddy, and then ascended the ridge setting down from the Porcupine terrace, and 
nearly on a level with it, between the Muddy and Black's fork. This ridge preserves its ele- 
vation for several miles to the north, and then subsides abruptly into the valley of the fork. 
Upon this divide we encountered much more snow than upon any other part of the route, for 
the warmth of the season was not yet sufficient to affect it at all ; and its average depth was 
from twelve to sixteen inches, while the drifts were broader and deeper than we had before 
encountered, varying from fifty and a hundred yards to a fourth of a mile in width. These 
banks, as before stated, are always found just below the northeastern crests of hills and ridges, 
and can only be avoided by passing either above or below them. 

The view from this position is very extensive. Overlooking the immense valley of Green 
river, which sweeps off to the east, apparently in an almost uninterrupted plain, the Sweet 
Water mountains near the South Pass, with the positions of the Muddy and Bitter creeks 
descending from them, are plainly in sight ; and to the south the sources of Black's^ Smith's, 
and Henry's forks, in the Uinta mountains. 

From the head of White Clay creek, eastward for 19 miles, a railroad should be carried on 
a gentle curve to the southward, (as indicated on the accompanying map) along the Porcupine 
terrace before described, crossing Bear river and the main branches of Muddy and Sulphur 
creeks, where they are narrow ravines, offering no serious obstacles in themselves to its easy 
construction ; thus avoiding any but a local descent in the passage of these streams, and turn- 
ing all the smaller ravines and branches which must otherwise be crossed below. 

The ascending grade upon this line will be 49.8 feet per mile for 12.90 miles, and 39.50 feet 
per mile for 6.10 miles; and the altitude of the point thus gained — the highest upon the line — 
8,373 feet above the sea. And in descending from this point, the road should follow the ridge 
or divide west of the main branch of Black's fork by a uniform grade, to which there is no 
obstruction, of 40.30 feet per mile for 12.25 miles, to the main open valley of the fork, to which 
we descended at lO'clock a. m. The level valley of this stream is here three miles in width, 
with pine, white cedar, and aspen growing upon the stream, and extending to and uniting with 
that on the base of the Uinta mountains. We found considerable grass in this valley, and mud 
in place of snow. The stream in the present low stage of the water, the snow not having com- 
menced to melt in the high mountains, is but 12 feet wide and eight inches deep, flowing rapidly 
over a bed of stones. In crossing its bottom we rode for some distance on the remains of a 
beaver dam, precisely resembling a small embankment 18 inches high, thrown up in making a 
common ditch. It is several hundred yards long. Travelling partly parallel to the stream, we 
crossed over to Smith's fork, which is separated from Black's only by a plain common to them 
both, passing near a settlement called Fort Supply, commenced on Smith's fork last autumn. 
It consists of only a half dozen log-houses, and although the margins of the stream are finely 
grassed — upon which considerable herds of cattle have been successfully grazed during the past 
winter, with no other food or shelter than they could themselves procure — it must be regarded 
as a doubtful experiment, until experience shall have established the practicability, in this 
latitude upon our continent, of producing crops during the cold summers, and grazing cattle 
during the severe winters, incident to so great an elevation — 7,254 feet, that of our camp on 
the stream, two or three miles below the fort. Our descent from where we came upon Black's 
fork to camp, nine miles, was 69.50 feet per mile. 

We were here in the immediate vicinity of iFort Bridger, the position of which a few miles to 
the north, on Black's fork of Green river, was plainly in sight across the open plain. In 
descending from the head of the Muddy I have given the preference to the line indicated, over 
that which follows that stream, as it is entirely free from short curves; and the valley of Black's 
fork, above the junction of the Muddy, is much more broad, open and direct than that of the 
latter stream. The line eastward from our present camp should be continued directly to where 
it should cross Q-reen river, near the mouth of Black's fork, and be continued thence eastward 
by the line followed by Captain Stansbury from Green river, by way of Bridger' s Pass, to the 
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Great Plains ^ in 1850, as reported by him in his expedition to the Q-reat Salt lake, and thence 
descend by the South fork and main Platte, or pass over to the Kepublican fork of the Kansas^ 
and descend it to connect at a suitable point with eastern lines of commerce. 

April 12. — It began to snow at dark last evening, and continued without intermission until 
late this afternoon. Several of the party were still suffering severely from snow-blindness, and 
many of our animals were becoming weak and exhausted for want of sufficient nourishment. 
I determined, therefore, to leave a portion of the party in camp on Smith's fork with the weakest 
animals, and to proceed with the balance to Henry's fork of Grreen river, a route represented to 
possess superior advantages to that before indicated for a railroad, to the east from Smith's fork. 
With Captain Morris^ Mr. Egloffstein, and Mr. Snyder, and a small escort, and with our Dela- 
ware guide, I started — the snow being four inches deep as we left camp, and falling so fast that 
we could not see beyond a few hundred yards, but fortunately the storm was in our backs — 
bearing a little to the southeast to avoid the mud of the plains, which were very slippery and 
soft. We travelled over a succession of low hills, and crossed two or three small branches of 
Smith's fork, coming to Cottonwood creek at 1 o'clock, p. m., where our altitude varied but 
nine feet from our morning camp. We here came upon a wagon road leading from Fort 
Bridger to Henry's fork by a low pass in the small mountain spur dividing the waters of that 
stream and of Cottonwood creek. It is six miles from the creek to the summit of the pass, and 
the difference of level 266 feet. Entered from the north it is narrow and direct, and is formed 
of horizontal strata of clay, from six to fifty feet thick, often separated by thin strata of sand- 
stone ; and the clay itself in some parts is indurated to an argillaceous stone containing 
considerable sand. It is washed into a thousand gullies and ravines, and its slopes are bar- 
ren. The spur itself is level upon its summit, and preserved from washing by a capping of 
stone. 

Notwithstanding the storm, our guide related an incident which occurred to him a few years 
since in this pass, characteristic of the adventuresomeness of his own tribe, and of the war habits 
of his race. 

He was travelling this pass at midnight, accompanied by his squaw only, both mounted upon 
the same horse, and the night so dark that he could neither see the outlines of the hills nor the 
ground at his horse's feet, when he heard a sound, (which he imitated) so slight as scarcely to 
be perceptible to an Indian's ear, of an arrow carried in the hand striking once only with a 
slight tick against a bow. Stopping, he could hear nothing, but instantly dismounted, his 
squaw leaning down upon the horse that she might by no possibility be seen, and placed his 
ear to the ground, when he heard the same sound repeated, but a few feet distant, and was 
therefore satisfied that, however imminent the danger, he had not yet been heard or seen, for no 
Indian would make such a noise at night in approaching his foe; he therefore instantly arose 
and took his horse by the bridle close to his mouth, to lessen the chances of his moving 
or whinnying, and one hundred and seventy of his deadly enemies, the Sioux, on a war party, 
filed past him within arm's reach, while he remained unobserved. 

We encamped on Henry's fork after a ride of 23.50 miles, descending for 3.20 miles, from 
the summit of the pass, 122 feet to the mile. The valley of this stream is of the park-form, 
ten miles in diameter at our camp, with bottom lands from one to three miles in width, 
narrowing rapidly as it descends. The bottom is finely grassed^ while the hills about it are 
barren or covered with artemisia ; but the mountains to the south are quite covered with pine. 
The water of the stream flows in several channels through the meadow, which might be easily 
irrigated, and support a small settlement, if not too cold for cereals. 

April 13. — Leaving half of our men in camp, we descended the valley, crossing several little 
streams, the largest of which is called Dry Timber creek, and seven miles below camp bore off 
to the right, and ascended a high point of the adjacent mountain to obtain an extensive view 
of Q-reen rivpr and of the surrounding country. The snow, scarcely two inches deep in the 
valley, soon increased to a foot and more, and our animals waded heavily through the deep 
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drifts and gullies. We were rewarded, however, for the labor of the ascent by the excellent 
view obtained. 

The valley of Henry's fork continues its uniform, descent to its junction with Green river, 
fifteen miles distant, and immediately to the south of it two other small streams enter Green 
river from the west, separated by a pile of rocks called the Beaver Lodge, which is also the 
name of the northern stream ; the southern being known as Medicine Spring creek by the 
Indians, and Blue by the trappers, from a fine spring somewhere near its source. Fifty miles 
distant the Uinta mountains were seen, terminated to the east by the passage of Green river, 
and through a large gap in an intervening range the pine-covered sides of Brown's Hole were 
distinctly visible. Above the mouth of Henry's fork stand two isolated buttes of the same alti- 
tude as the low range, to the north of this stream, which we crossed yesterday, and of which 
they once formed a part. Green river descends from the north just to the east of these buttes. 
Beyond this river, to the north and east of Brown's Hole, high ranges of mountains, covered with 
snow, extend far to the east and to the south of the line indicated for the railroad from our camp 
on Smith's fork. So far as this proposed line can be seen from this point — which it can be far 
east of Green river — it appears very level. But the wind whistled cold and piercing about our 
heads, and, standing knee-deep in snow, we were soon chilled through, and, hastening our 
notes and observations to a close, descended in an hour and a half to Henry's fork, to a com- 
parative summer climate — a change from 34° to 50° — the snow having entirely disappeared 
from the valley during our short absence. 

Notwithstanding the severe snow-storm yesterday, the party suffered quite as much from 
blindness as during a bright sunny day, my own face becoming somewhat inflamed for the first 
time, and '^ King," a bulldog which accompanied us, became so much affected that he could not 
be induced, in camp, to open his eyes, from which tears were constantly falling. We returned 
at evening to our morning camp. 

April 14. — We repassed the divide by which we entered the valley of Henry's fork. From Cot- 
tonwood creek, we followed a line across the artemisia plains or mesas, a little to the north of 
that followed in our outward journey. The light and friable soil of these plains is now satu- 
rated with water, from melting snow, and is miry and slippery. They are terminated to the 
west by abrupt bluffs of clay, so steep and slippery, that, in descending them, we were obliged 
to dismount, and let our mules slide down as they best could — ten and twenty feet at a time. 
They decline rapidly to the north, and, apparently, soon entirely disappear in that direction. 
Grass is confined to the borders of the water-courses, the intermediate spurs being occupied by 
fields of artemisia. We encamped at evening on Smith's fork, a short distance below our 
camp of the 11th instant, and on the following morning (April 15) continued our western course, 
recrossing Black's fork and the ridge separating it from the Muddy, on which we encamped a 
little above the emigrant road to Great Salt lake. Although the valley of this stream is not so 
broad and direct as that of Black's fork, a railroad could readily ascend it to intersect our out- 
ward line at its crossing ; but, as before stated, the line then indicated would probably be 
preferable. 

April 16. — The country over which we passed to-day is very elevated and dry, and the 
vegetation principally confined to artemisia. It overlooks our outward path to the south, which 
preserves its superior appearance even from this distance. We encamped on Bear river, about 
which the snow had nearly disappeared. The grass has not yet sprouted, however, for a new 
growth, and our animals fare badly on that which has been buried under the snow from last 
year, and is now soaked from its melting. 

April Vj. — We returned to the head of White Clay creek this morning, and descended it, 
encamping two miles below its Beaver branch junction, when we again returned to fields 
of fresh grass. High up on the sheltered faces of a few bluff rocks, cropping out on the southern 
bank of the creek, as we descended it, large numbers of nests of clay, in clusters of pine-apple 
sixe and form, were seen, which our Delaware guide says are built by a dark-colored bug, which 
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IS good to eat when boiled. I couM obtain no specimens of them. The guide killed a fine 
elk near camp. 

April 18. — We attempted to-day to find a more direct route to the Kamas prairie and Tim- 
panogos river than that by the mouth of White Clay creek and Weber river. In leaving 
campj we ascended a narrow ridge, and again almost immediately descended its opposite slope, 
and crossed a small creek, beyond which, in ascending the succeeding hill, we entered upon a 
field of snow, two feet in depth, which was too soft to bear our animals, and was filled with 
brush and concealed fallen-timber, rendering its passage for a mile a severe labor; and several 
smaller fields were passed in crossing a broken country, until 11 o'clock^ when we were rising 
a high ridge, and expected, at its summit, to find an end to our snowy labors, and to descend 
with comparative comfort to the prairie; but the snow had driven us ofi'the summer trail, and, 
as we rose to the summit, we were greeted by the sight of another formidable ridge, every- 
where presenting one immense field of snow apparently impassable, and the guide came to a 
stand — his last horse had failed. I however examined the country attentively, mounted the 
guide on a mule, and determined to go on, and in two hours, by severe labor, reached the 
succeeding summit ; but, instead of seeing an end to our labors, and refreshing fields of grass 
*at our feet for our exhausted stock, we saw before us only a precipitous descent of half a mile, 
followed by an ascent still steeper and higher than the form^er, which we accomplished, with 
increased labor, however, only to find before us an impassable field of snow, extending down 
the face of the mountain for several miles to Weber river. Our altitude was here 8,619 feet 
above the sea, and a magnificent view of the country in some degree rewarded the labor of the 
ascent. North, south, east^ and west, the country presented only one extensive field of broken 
mountains. The opening made in the Wahsatch mountains by the Timpanogos canon, with a 
high intervening peak or two between us and Kamas prairie, looked favorable for our passage ; 
the high, snowy range between us and Great Salt lake, as far north as Weber canon and 
Ogden Hole, was also before us, with those to the east crossed by the emigrant road. Above 
us, the Weber descends through an extensive mountain district, at present covered with impas- 
sable snows, and surmounted to the south by the higher and still more snowy peaks of the 
Uinta range. 

Pine covers the steep mountain sides south of the Weber. We encamped on this summit, 
and sent out the guide with a party on foot to find, if possible, a practicable descent ; he 
returned at dark with an unfavorable report, however, unless the snow should freeze during 
the night strong enough to bear our animals, of which there is no prospect. 

April 19. — It began to rain during the latter part of last night, and the mountain side's at 
daylight were sending down rivulets of snow-water from every point. We were, therefore, 
reluctantly obliged to turn back, following, through banks of snow for two miles, the course of 
a small branch of White Clay creek, lying between high, steep hills and spurs of mountains. 
The heavy, cold rain from the southwest increased as the morning advanced, falling uninterrupt- 
edly for five or six hours, until we had gained a niore open country as we approached White 
Clay creek. At every step, after leaving the snow, in this rapid descent, we were passing fine 
fields of grass, extending from the ravines to the mountain tops. We had certainly been driven 
higher up the mountains in our attempt to effect this passage than would have been necessary 
but for the snow ; but it is not too much to say that there is no practicable route for a wagon- 
road, and much less for a railroad, by this Indian trail from White Clay creek to Kamas prairie, 
although it is the best in the vicinity, except that to which we returned. Soon after reaching 
White Clay creek, we passed our camp of the 7th instant, and again entered the valley of 
Weber river, in which we encamped, in the midst of luxuriant fields of fresh grass, 5.25 mile^ 
from the camp of the 7th. 

In descending the mountain to-day, we passed a few out-cropping ledges of conglomerate 
rocks and sandstone, but soil and earth covered almost the entire surface qf the mountains 
3 6 
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and ravines. The sun shone bright and clear during the afternoon, and dried our drenched 
clothes. The accompanying sections of the routes explored by the Weber and Timpanogos 
canones, branch at our camp of the 7th instant on White Clay creek, the former descending 
the Weber, and the latter ascending it. 

April 20. — The wind, which had changed to northwest during the afternoon yesterday,, 
returned to southwest last night, and the morning came in with a gentle cold rain, which 
increased during the day to heavy showers at short intervals. The width of the Weber valley, 
within the low hills, between our morning camp and Kamas prairie, varies from two or three 
miles to a few hundred yards; but we soon passed above the altitude of green grass^ although 
the whole face of the country was co:v^red with the growth of last year. It was 12 miles to 
Kamas prairie, which is five or six miles wide by eight and seven-tenths miles in length, and, 
to the eye, is as level as a sheet of water. The Weber river descends to it from the east, flows 
across its northern end, and thence descends to Great Salt lake, by our ascending path. A 
stream, ten or 12 feet wide, winds through the prairie, entering Weber river at the northwest 
angle of the meadow. It is seen descending from a mountain ravine on the east side of the 
plain, six miles distant. A mile to the south of this ravine is the divide between the Weber 
and Timpanogos rivers — if so slight a change of level deserves the name of divide — the latter 
flowing at the base of a snowy range of mountains terminating the prairie to the south. We 
attempted to ride directly across the prairie, but found it so miry that we were obliged to turn 
back and keep along the base of the hills to the west, reaching the Timpanogos where it leaves 
the prairie. The average grade from our camp of April 7, on White Clay creek, to our morn- 
ing's camp, 5.25 miles, was 3.80 feet per mile; and 53.90 feet per mile for 12 miles thence 
to Kamas prairie; and across the prairie to Timpanogos river, 8.70 miles, 8.80 feet per mile — 
the altitude of the prairie at Weber river being 6,319 feet above the sea. Below the prairie 
the Timpanogos river descends in a bottom varying from 100 to 250 yards in widths covered 
-by cotton-wood. It is enclosed on the south by mountains, and on the north by high walls of a 
coarse feldspathic granite, from one to two hundred feet high. The stream is twenty-five feet 
wide, with a rapid current. This bottom is entirely free from snow, and sufficiently wide and 
elevated above the river to admit of an easy construction of a railroad. 

We encamped some two miles from the prairie and river, on its right bank, among the hills. 

April 21. — It continued to rain during the whole oi last night, and this morning snow was 
mixed with the falling rain; but after being two or three hours on the road, we passed below 
the storm^ which continued about the higher mountain peaks throughout the day. We returned 
to the Timpanogos river at the lowest point on it visible to us from Kamas prairie last evening, 
its valley being here half a mile wide, and, for three miles, very miry from the great amount 
of rain recently fallen upon it, and covered with willows. We therefore kept along the base 
of the hills, and occasionally passed over considerable spurs extending into the valley. Below 
this the stream enters a broad open valley, several miles in diameter, called Round prairie, in 
which it receives small tributaries from the east and south. In this prairie the grazing is very 
fine; and the valleys and mountain sides along our path, throughout the day, were covered 
with the finest fresh grass from an inch in height at our morning camp, to eight inches at 
that of this evening. In the prairie the stream bends more to the west, and preserves this 
course, as the valley narrows to a few hundred yards in width as we approached the eastern 
base of the narrow Wahsatch chain. Entering the mountain, the valley becomes still more 
narrow, and in a short distance quite disappears, and the passage becomes a formidable canon, 
in which the general course of the river is very direct ; but the hills or mountain spurs, which 
extend down to it, slightly overlap, each other, giving it a zigzag line upon a small scale, the 
projecting points overlapping but a few feet, and are generally not high. The southern bank 
is much the most abrupt, the wall becomiag so nearly vertical as to be inaccessible. The rock 
at the base is chiefly a hard blue limestone, capped towards the summit of the mountain, with 
a stratum of argillaceous sandstone of great thickness. On the north side of the river^ the 
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mountain is terminated more in stages ; yet it is very abrupt, and we had some difficulty at 
times in following the Indian trail along its face, in its natural state. These rocky precipices, 
rising one above the other^ soon gain an elevation of two and three thousand feet, and the highest 
points finally attain an altitude of 4,000 feet above the river. The dip of the stratified rocks, 
wherever they are exposed, is from the river, and consequently there is little danger of land- 
slides in this gorge. The river as it enters the canon is thirty yards wide, flowing with a 
strong current ; but towards the foot it becomes still more rapid, breaking with considerable 
noise over the rocks in its bed. The pass, which is ten miles in length, varies in width from 
one hundred to three hundred yards ; and in constructing a railroad through it it would be 
necessary to cross the stream several times, to avoid short curvets, which could be done as easily 
as bridges . are usually built ; and considerable blasting of rocks would be requisite at various 
points, but amounting to no large aggregate. A little pine grows on the mountain sides 
quite down to the river, but it seldom exceeds 8 or 10 inches in diameter. 

The descent per mile for the first 5.70 miles from Kamas prairie, is 32.90 feet, and 60.90. 
feet to the mile for the next 5.20 miles; for the succeeding five miles it is 44.40 fe^t per mile, 
and six feet to the mile for the succeeding 5.40 miles; and for three miles from the head of the 
canon the average descent is 30.10 feet per mile; and for the succeeding eight miles, to our 
camp below the canon, 39.60 feet per mile. Our altitude at this camp was 5,077 feet above 
the sea, and 150 feet above the river. 

April 22.— We descended the river a short distance this morning, and then turned around 
the base of the mountain northward into the valley of Utah lake, which lay beautifully bright 
below us. A railroad from the Timpanogos canon should follow the same line, gradually 
descending into the valley and passing through its numerous Mormon settlements to the foot 
of Utah lake, where it should cross the Jordan, and, if practicable, cross the Oquirrh mount- 
ain through Cedar valley to the west of Lake Utah — the appearance of this part of the mount- 
ain, seen at considerable distances both from the east and the west, rendering it worthy of exami*- 
nation, if at any time a railway shall be constructed west from Timpanogos river; but if this 
route should be impracticable, then it should descend the valley of Great Salt lake to the 
north end of Oquirrh mountain. The descending grades by the latter line will be 33.80 feet 
per mile for 14.20 miles, from the foot of the canon to the American fork; and 3.50 feet per 
mile for 39.60 miles thence to our camp of the 6th of May^ at the northwestern angle of the 
valley of the Jordan. This unobstructed valley, of 20 miles in width by 30 in length, is 
largely susceptible of irrigation and cultivation, and already contains many Mormon settle- 
ments, of which Great Salt Lake City is the principal. 

It began to rain violently at 2 o'clock p. m., and continued until dark, soon after which I 
arrived at Great Salt Lake City after a ride of fifty miles. Latitude 40° 45' 37'^ 
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CHAPTER II. 

From Great Salt Lahe City to the valley of l.iumtoldt river — May 1 to 23, 1854. 

Eeceipt of orders. — Explorations performed in anticipation of the receipt of these orders, and extract therefrom. — -Leaving 
Salt Lake City. — -Valley of the Jordan. — Grass and springs. — Eailroad line by the south end of Great Salt Lake.— Snow- 
storm. — Scenery in entering Tuilla valley. — Mormon settlements. — Old shore-line. — Formidable pass — Goshoot Indians. — 
Indian guides — Salt and warm springs. — Character of rocks. — Water driven over marshes of the lak€. — Birds. — Springs in 
eonglomerate rocks. — Fish. — Spring or Lone Eocrk valley. — Fremont's route of 1845, and Stansbury's of 1849. — Railroad 
route. — Gophers and grass-seed as Indian food. — Passage of Cedar mountains. — Scarcity of water. — Pass not suitable for a 
railway. — The Desert to Granite mountains and Fish springs. — Storms. — Mirage. — Railroad route to ' i;he south and west of 
Pilot Peak. — Miserable condition of Goshoot Indians.- — Examination of first range of Goshoot mountains. — Rock; grass; 
timber. — Fish creek. — Railroad route. — Shoshonee Indians. — Striking contrast between the Shoshonees and Diggers, (Go- 
shoots). — Passage of successive ranges of Goshoot mountains. — Vegetation and rocks. — Gate of Narrow Pass.~Rain ; hail; 
springs. — Wretched condition of Indians. — Frost. — Goshoot lake. — Digger wick-ey-up and its occupants. — Digger language. — 
Topographi-cal sketches of railroad line ma Pilot Peak. — -Franklin River valley ; its lakes, rivers, and vegetation. — Old lake- 
shore. — Hastings's road. — Route for packing-parties. — Pilot Peak railroad line. — Remarkable formation of the basin.— Hum- 
boldt Mountain railroad pass. — Country as seen to the wfest of this pass. — -Snow in the pass. — ^Rocks in the pass. — Valley of 
the Humboldt, by Colonel Fr6mont. 

May 1. — I received on the first of May^ at Great Salt Lake City, your orders of the 21st of 
February preceding, directing me to make the explorations and surveys of the passes eastward 
from the Great Basin embraced in the preceding part of this report — these surveys having been 
made in anticipation of the receipt of the instructions referred to, or, in case of their non- 
arrival, to facilitate the completion of the explorations already ordered — and then to retrace my 
steps and survey the route which I had proposed, ^ '^passing to the south of Great Salt lake in 
the direction of the ^Sink' of Humboldt or Mary's river, thence towards Mud lake and across to 
the tributaries of Feather river, and thence by the most practicable route to the valley of the 
Sacramento river.'' 

May 5. — ^^Leaving Great Salt Lake City, we encamped on the west side of the Jordan^ which 
is now flowing with a muddy, turbid current, considerably swelled by melting snow. 

May 6. — The wind blew heavily during the latter part of last night, and a slight fall 
of rain renewed with vigorous freshness our previous realizations of camp life; and slight showers 
rapidly succeeded each other, crossing the valley of the Jordan from southwest to northeast du- 
ring the day. At this season this valley is supplied with a growth of green grass which occa- 
sionally forms a sward, but is generally thinly scattered over the surface among the varieties of 
artemisia known as sage and greasewood. In crossing the level valley from the Jordan, the 
road is now very good; but during the rainy seasons there are a few miry alkaline beds, which 
are for the most part, however, easily avoided by making a short circuit to the right or left. 
We ascended slightly the base of the Oquirrh mountain, and encamped in abundant fields of 
grass. Large springs burst out along the northern base of this mountain near the Great Salt 
lake, but are generally more or less brackish; yet the water is used by the few Mormon 
families settled about them. Day'smarch, 12.98 miles ; altitude, 306 feet above Great Salt Lake 
City. In constructing a railroad, however, this altitude is entirely unnecessary, as the road can 
be carried nearly on a level with the water of the lake, without a material change of grade 
while in its vicinity. It is at this point that a road descending the Timpanogos river, and 
passing by the north end of Lake Utah, should intersect one descending by the Weber, and 
pas^iing to the south of Great Salt lake, unless it shall be found practicable by the former line 
to pass the Oquirrh mountain through Cedar valley. 
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May 7.— A disagreeable night was followed by a bigb wind and a heavy snow-storm from 
the northwest, which drove in our faces for two hours while we were passing around the north 
end of Oquirrh mountain to Tuilla valley. The scenery in turning this point, in the storm, 
where we came directly upon the shore of the lake, with several islands rising abruptly from 
its waters, with high mountain shores and extensive mountain ranges in every direction, was 
very beautiful, and caused regret at the taste displayed in the selection of the site for the neigh- 
boring city, from which this beautiful sheet of water is seldom visible, and never appears 
picturesque. But as it is a city of farms, la ^essity doubtless dictated its own terms. 

The Mormons have several smaTl settlements in Tuilla valley, which is ten or twelve 
miles in width, and extends south, from the lake for some twenty miles, where it is crossed 
by a cross-range with low depressions at either end; the eastern leading into Cedar valley, 
and the western along the eastern base of the high range forming the western limit of this 
valley. The eastern side of this valley is finely grassed, but in crossing it the road lies 
through a continuous artemisia field, more or less interspersed with grass. For five or 
six miles in crossing, our road lay along an old shore-line of the lake, elevated some twenty 
feet above the general level of the valley, into which it gently subsides near a fine spring of 
water, flowing off in a bold little stream towards the lake. We encamped, after a march of 
20.59 miles, on Willow creek, three and a half miles above or south of the most western Mormon 
settlement upon this line, and directly at the foot of what had been favorably represented to us 
as a pass by which to cross the mountain. But its appearance as we approached it was too 
formidable to require further examination ; and the Indians who came to our camp informed 
us, that it is with the greatest difficulty that a horse when led can ascend by this trail when free 
from snow — which it is not now — and that with a rider it is impassable. Altitude of camp, 
4,487 feet above the sea, and 170 feet less than at our morning camp. 

Sho-ish, a Utah chief, had sent a runner to his neighboring band, the Goshoots, upon whose 
territory we were just entering, to say that I was his friend and made very fine presents to his 
Indian brethren, who accordingly presented themselves at our camp, and were delighted with 
the trinkets which they received ; and I employed two or three of them to accompany me across 
their own deserts and mountains, no reward being large enough to tempt them to introduce 
us to their western neighbors, of whom they stand in great fear. Snow-squalls continued 
during the day, whitening the valleys to the water-level of the lake, and ice formed during the 
night. 

ifa?/ 8.— -After some slight examinations of the mountains to the south, we turned down 
Willow cree±c, and passed north along the base of the mountain towards Great Salt lake, 
passing several saltish springs and one' warm spring, and encamped opposite Stansbury's 
island, 13.70 miles from our morning camp, and 4,238 feet above the sea. The rocks of the 
Oquirrh mountain, near Black Eock, and those near our present camp, are conglomerate and 
sandstone, with others changed (metamorphic) by igneous action, standing in nearly vertical 
planes. Ducks, gulls, and snipe of a large species, were killed in considerable numbers 
about our camp, and mosquitoes and gnats were very troublesome. The driving of the water, 
by the wind, upon the nearly level marshes which border Great Salt lake, presents a 
marked resemblance to a fiowing tide, which has its counterpart in the ebb at the falling 
wind. 

31ay 9.- — Before passing around the north point of the mountain, three miles from camp, 
into Spring or Lone Eock valley, we passed several salt springs, one of which was blood-warm, 
sending out a fine stream of water beautifully clear at its source, at which gas was constantly 
bubbling out ; and, as we entered the valley, these springs became more numerous — the finest 
of which sent out a volume of water two feet in width by three inches in depth. This spring 
issues through a mass of conglomerate rock, and is inhabited by a multitude of small fish two 
or three inches in length, which retreated into the spring under the rocks at my approach. 
Several other springs, as we passed on, were far less salt, but our horses drank of them 
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reluctantly. Our path led all day through fine fields of grass, which sometimes occupied the 
surface unopposed by more hardy plants, but at others was thickly interspersed with artemisia, 
of the greasewood and rabbit-bush varieties. The large central portion of this valley towards 
the lake, is an alkaline plain, too soft and miry to be conveniently crossed. It is terminated 
to the west by Cedar mountains, a range parallel with, but not so elevated as that to the 
east of the valley, which is twenty miles wide. We encamped, after a match of 21.45 miles, 
on a fine litle creek a foot in width, descending clear and cold from the highest snow-peaks of 
the range to the east. It would serve to irrigate a few farms before reaching the alkaline 
bed just mentioned, in which it sinks. High up the mountain peaks above our camp a few 
dark masses of pine are seen, and cedar extends nearly down to the valley. Our camp is a 
short distance south of the line by which Colonel Fremont crossed this valley in 1845, and 
Captain Stansbury in 1849, and by which it should be crossed by a railway to Cedar mountain, 
which should be crossed by the route followed by Fremont, where the altitude of its summit is 
given on the map '' drawn by Mr. Charles Preuss from the surveys of Colonel Fremont and 
other authorities, under an order of the Senate, in 1848,'' at 5,009 feet above the sea, or 
about 800 feet above Great Salt lake, or by lower depressions still further to the north, if it 
should be found desirable. In its course west from this mountain, it should be carried as far 
as practicable to the south, without unduly increasing its length, to avoid the miry plains nearer 
the lake— these plains becoming firm in proportion to their distance from it — passing by one 
of the open spaces to the south of Pilot Peak, by which the succeeding chain of mountains to 
the west is terminated to the south, and thence be continued by the north end of the succeeding 
western range towards the head of Humboldt river. For a faithful and lucid description of 
this part of the line, I beg to refer you to Captain Stansbury' s report of his expedition to the 
Great Salt lake, chapter vi, pages 111 to 116 ; and for its delineations, to the map before referred 
to, made by Mr. Preuss. The passes and the country delineated by him in that vicinity were 
observed with much attention by us from the line which we explored a little to the south of it, 
our observations confirming the general character of the country as represented on this map, 
but materially adding to the positive knowledge of it, as will be seen by reference to the accom- 
panying map. We crossed this desert on the 12th and 13th instant, under which dates its 
description will be found. 

May 10. — By the advice of our Indian guides, we crossed Lone Kock valley by a very direct 
course to the pass in Cedar mountains, which they represent as leading to the best route by 
which the desert west of it can be crossed — the pass itself, in their estimation, being superior. 
The rise from the centre of the valley to the foot of the pass is very gradual, and its whole 
surface is covered with small varieties of artemisia, neither grass nor water being found near 
the road. The valley southward trends considerably to the east, and is uninterrupted as far as our 
vision could reach, although a low mountain extends into it for a considerable distance from 
the west, but eventually terminates in the plain. A small growth of cedar is scattered uni- 
formly over the mountain in the vicinity of the pass, in which we encamped at a small spring 
of very bitter water, after a march of 15.18 miles, grass being abundant on the mountain 
sides. We met three Goshoot Indians during the morning, who accompanied us to camp. 
They were armed with fiint-lock rifles and powerful elastic bows, made from the horns of the 
mountain sheep. Our most intelligent guide, Shippah, pointed out to me a small variety of 
ground-rat or gopher, and a black beetle-like cricket, which furnish a very large proportion 
of the food of his people. The grass also, on the seed of which they feed, he thinks of inte- 
rest, and points out every tuft which we pass. 

ilfa^/ 11.— The ascent became more steep as we approached the summit of the pass; the 
ravine narrow, and covered with a thick growth of stunted cedar, through which we were 
obliged to cut a road; and the descent still more abrupt and narrow, forced us to cut a road 
along its sides for a hundred yards— a considerable labor, as the ground was hard and rocky. 
Fortunately, just below the summit, we came to a small rivulet of running water, which leaks 
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from the indurated shale and dark-blue limestone^ overlaid by igneous rocks^ of which the 
mountain is composed, and is much purer than that at our morning canip, which did not 
afford a supply at all adequate to our wants. The Indians say, however, that when the sun is 
hot, (mid-summer,) there is no water in this pass. It is not suitable for a railway. Like 
many of the mountain ranges in the Basin, this terminates in .the plain to the south, and 
can be passed around by a long circuit. It was late when we extricated ourselves from this 
pass and encamped, having accomplished the short march of only 3.68 miles. The day 
throughout was dark and cloudy, and at night camp-fires were necessary to comfort, fuel being 
abundantly supplied by sage. 

May 12.— We mounted our Indian guides on mules to-day, and furnished them with scarlet 
cloth for blankets, greatly to their delight—a merrier set of thieves seldom being seen. The 
morning was dark and cloudy, and a slight rain which fell during last night had moistened 
the light friable soil of the hills, making our early ride cool and pleasant. Leaving the 
base of the mountain, (2.43 miles from camp,) we crossed a field of heavy sand, and a few spaces 
of hard, barren white clay, succeeded by another field of sand, and then entered upon a soft, 
moist bed of clay or stiff mud, more or less miry at short intervals for nine miles, in which our 
riding-animals sank to the top of their hoofs,, and occasionally to their fetlocks, and over 
which our loaded wagons dragged heavily. Eleven miles from the base of the mountain, how- 
ever, brought us to an extensive field of small artemisia, extending far to the right and left, 
and sweeping quite up to the base of Granite mountain, which we were approaching at its 
northern termination. In this field the soil was light but dry, and the travelling fine ; and we 
encamped at the point just spoken of, where we found a fine permanent spring of pure cold 
water issuing in abundance from the granite, rocks in the bed of the ravine three-fourths of a 
mile above our path ; but we were not so fortunate in regard to grass, only a few scattered 
bunches being found on this part of the mountain, which is a large isolated mass of granitic rocks, 
rising from the desert in which it stands, like an island from the ocean, to an elevation of 2,000 
feet. Its general appearance is that of whitish naked rock, with a few small cedar-bushes in 
its narrow ravines. It disintegrates considerably, and forms the surrounding soil, which is 
filled with quartz and mica. Day^s march, 19.76 miles ; altitude of camp, (considerably above 
the plain) 4,666 feet above the sea. 

May 13.— We resumed our journey at 5 o'clock a. m., directly across the desert, (which 
is that crossed by Stansbury, further to the north, where it is 70 miles wide, to which I have 
before referred,) south 45° west, (magnetic,) to the nearest point of the Goshoot mountains, 
which derive their name from the Indian band inhabiting them, although the name might better 
have been applied to the desert, which is characteristic of their utter wretchedness. Eive miles 
from Granite mountain, we left the dry soil on which we terminated our march last evening, 
and passing over a narrow ridge of sand, entered upon a desert of stiff mud, as level as a sheet 
of water, which we found great difficulty in crossing with our wagons for 17.66 miles. ' For 
this entire distance there is not a sign of green vegetation, and only here and there a dry stalk 
of artemisia, where it has been transported by the wind. The lightest sheet of effloresced salt 
covered the moist earth at intervals, and the track of a single antelope or wolf could be seen 
crossing the desert for miles, by the line of dark mud thrown up by its feet, so level, white 
and soft was the plain ; and the whole scene was as barren, desolate, and dreary as can be 
imagined. ^ Fortunately the sun was partially obscured during most of the day; but even with 
the obscurity its reflection was very painful to the eyes, which were materially relieved, how- 
ever, by one or two light passing showers, which dissolved the salt upon the plain, but greatly 
enhanced the fatigue and labor of crossing it. These storms, however, which had been hang- 
ing about the high peaks of the mountains all day, accompanied by thunder, increased hi 
number and violence in the plain as we approached camp, and were accompanied by heavy 
squalls of wind from the southwest, and we were brought to a stand by a hail-storm, to which 
our animals turned their backs and obstinately refused to move until it had passed. Every 
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object, when it was not storming, was distorted by mirage, rendering it impossible to form 
correct estimates .of objects seen at a little distance — trees dwindling to mere twigs, and extensive 
lakes to glistening surfaces of mud, as they were approached. Very irregular detached mount- 
ain masses lay a few miles to the south, and a single one to the north, conforming in their 
course to no general theory of parallel lines of crests. The passage to the south of Pilot 
Peak, and another south of it, looked open and level, arid it is by one of these that a railroad 
should pass west froan this desert ; the plain of which sweeps entirely around Goshoot mount- 
ains, preserving the same levels or nearly so, of our path and of the Great Salt Lake shore, 
where a road is already graded, or nearly so, but upon which it will be expensive, however, 
to construct a firm foundation for the road ; for which extensive piling will be necessary in 
crossing all the miry beds. Approaching the Goshoot mountains, we came to a more firm and 
dry soil, covered with artemisia, for 2.34 miles to the foot of the outlying hills, where we 
found fine large springs of fresh water, sending out considerable streams to the plain. They 
were surrounded by large meadows of excellent grass. These springs are filled with small 
fish, and the Indians, therefore, give them the name of Pangwich or Fish springs. In antici- 
pation of meeting their friends here, our guides dismounted before leaving the desert and 
prepared their toilet, for which they removed the dark surface-mud of the desert for two or 
three inches in depth, when they came to a white-clay mud stratum, with which they painted 
(bedaubed) themselves, in stripes, to hideous ugliness, remounted their mules, and appeared 
before their friends in holyday costume. We were soon visited by a number of the expected 
guests, extremely filthy and very naked, and emaciated by starvation during the long winter, 
during which their supply of rats and bugs fail, and they are reduced to the greatest extreme 
of want, if their appearance truly indicates it ; and they are doubtless among the lowest of the 
human race in intelligence and humanity. We fed them and made them happy with small 
presents. There is a little scattered salt grass without the oasis spoken of; but it only extends 
a short distance, and is succeeded in the hills by artemisia, and in the desert by utter, deso- 
late barrenness. 

The teams arrived at camp between 6 o'clock and dark, very much exhausted by a march of 
25.32 miles, in thirteen hours of incessant labor after a night of fasting. This desert, by the 
line by which we have crossed it, is forty miles wide, but less than thirty miles of it particu- 
larly deserves the description given of it where it is 70 miles in width further to the north, and 
the fine water in Granite mountain greatly relieves the hardship of crossing it by the southern 
line. Altitude of camp, 4,659 feet. 

May 14. — It rained heavily during last night, and showers continued to fall in the mount- 
ains throughout the day, during which Captain Morris and Mr. Egloffstein made a recon- 
noissance of the mountains, and found them very practical for the passage of wagons. Camp 
was not moved. 

May 15.— A heavy fall of rain at camp during last night, covered the mountains well down 
towards the desert with snow. Accompanied by Lieutenant Baker, Messrs. Egloffstein and 
Snyder, and a few men, I ascended to the summit of the mountain, and proceeded northeast 
along it, seeking for the best pass, and to determine with more certainty the practicability of 
turning its northern base. It is covered with fine grass and a low growth of cedar. The 
rocks were metamorphic, shale, and limestone. At 3 o'clock p. m. we descended to a fine 
creek six feet in width, descending from high snow-peaks to the south, and running along the 
western base of the first range of the Goshoot mountains, and breaking through it by a broad 
passage into the desert, where it disappears. The accompanying profile of the country ex- 
plored crosses the desert from Granite mountain to the mouth of this creek, which it ascends 
to our evening camp. But it is still to the north of this line that the railroad should be carried 
by the line already indicated, and to which I should have immediately proceeded, had I not 
been led to suppose, by the Senate map of 1848, that the material from which it was con- 
structed was in the possession of the government, and that the re-examination of the country 
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was therefore entirely unnecessary. But, as I have already stated, our observation of that 
line was quite sufficient to determine its entire practicability and excellence as a railroad line. 
We now turned south, following Fish Creek valley, which is from 250 to 300 yards wide where 
we entered it, but soon opens to a much greater width, and sweeps off to the south and 
southwest. Ten miles brought us to camp, the main body of the party having crossed 
the mountains, under Captain Morris' direction, by a superior wagon-road measuring 18.63 
miles. The valley is here several miles wide, and the stream lined with grass, which is not 
all, however, of a superior quality. Many of the small settlements of Utah are not so well 
supplied with the requisites for successful cultivation as those found on this stream, on which 
we found a band of twenty Shoshonee Indians encamped, besides women and children. They are 
mounted, and contrast strikingly with their Goshoot neighbors (Diggers) in the plump condi- 
tion of their persons, although they complain of hunger ; and in clothing, blankets and buffalo- 
robes being common among them. Our Indian guides left us here, as we were approaching the 
western line of their territory, and we endeavored, unsuccessfullyj to obtain one from the Sho- 
shonees to accompany us— their perfect knowledge of the country being of great service in 
designating the points at which water and grass can be found. 

May 16. — Leaving camp, we took a nearly west course by the shortest route we could discover, 
leading to a favorable passage of the low mountains in that direction. The country was at first 
gently rolling, but soon became more broken and hilly, and covered with an unusual growth of 
cedar — artemisia covering the whole face of the country, and the soil light and dusty. The 
rocks of the lower hills were an indurated clay, and a sandstone, easily crumbled ; but the 
higher hills were metamorphic, surmounted by granite. I rode to the summit of several high 
peaks to the north of our path, to obtain a better view of the country, and, if possible, to 
discover more favorable passes in this range, but without success. We therefore descended 
to the west to a valley but three or four miles in width — which extends northwest to the 
proposed railroad line, as we subsequently ascertained, and southeast to the head of Fish Creek 
valley, by which this mountain range can, therefore, be turned to the south, fifteen miles 
above our morning camp — and crossed to a pass marked by a high peak, at the southern 
base of which it ascends. The opening or gate to this pass, towards the valley, does not exceed 
50 feet in width, the hills of metaphoric rocks being 200 feet high. The dry bed of the 
pass furnishes a fine road. It rained almost constantly on the mountains during the day, 
and a hail-storm and one or two showers swept over our path. We encamped a mile above 
the foot of the pass, and an equal distance below a small spring of fresh water, to which we 
did not proceed, as the fine grass of the mountain was saturated with rain, and we had provided 
ourselves with a supply in the morning, not knowing that it could be found at camp. Just 
before encamping, two or three Groshoots, who had declined to accompany us in the morning, 
came up with us, and others arrived during the night. 

May Vj. — We followed up the ravine, in which we had encamped, for three miles, to where 
a more broad and open passage to the north extends into the valley we crossed just below that 
camp, and, as we enter€d it, changed our course more to the south, and in three miles reached 
the divide, from which I rode two miles to the west to the summit of a high ridge, from which 
I obtained an extensive view of the valley to the west and of a large mountain-range beyond, 
extending considerably to the north and south, upon which there were still large fields of snow, 
and lying directly in the line I wished to explore. The intermediate valley was destitute of 
grass, and the distance too great, with an unfavorable light, to allow me to see any evidences 
of water on its western border. I returned, therefore, to the pass, and encamped a mile and a 
half to the west of its summit, at a fine spring, which sends out a fine stream watering a small 
field of grass, and again disappearing as suddenly as it rose. I made presents to the miserable, 
emaciated Indians who visited our last and present camps, and they were made happy not alone 
with cloths and knives, but pails-full of soup, on which I feed all who call on us. The morning 
was pleasant, turning cool towards noon, with light showers of rain in the evening. Near 
4& 
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sundown, I again ascended the high western ridge to examine the country ahead with a 
more favorable light, by which I discovered a narraw lake, to which I gave the name of Goshoot, 
extending along the base of the succeeding mountain-range for several miles, and indications, 
by the vegetation, of fine springs at the foot of the same mountain. 

3Iay 18. — Last night was cold, freezing the surface of the ground to the depth of a quarter 
of an inch. Altitude, 6,550 feet. Leaving camp at sunrise, we continued down the dry bed 
of the creek for a short distance, but leaving it as we entered the valley, in which our course 
changed more to the north, for the purpose of passing around the north end of the succeeding 
mountain. The road was dry and hard, and the artemisia, which covered the whole face of 
the country, small. The water of Groshoot lake is shallow and bitter, and its banks miry. 
Crossing below its foot, which sometimes overflows, and sends out a small stream to the north, 
we encamped among numerous fine springs of fresh water, around which the fresh grass is 
just springing up, and the willows are just beginning to show their leaves. The day has been 
the finest we have enjoyed, and as yet (3 o'clock p. m.) we have seen no rain falling in the 
mountains. Day's march, 18.40 miles. 

May 19. — We continued our northwest course this morning around the mountain, but, to avoid 
a long circuit in the plain, passed over the foot-hills of the range through a large growth of 
the cedar of the country. The range itself is terminated by a high round butte just north of 
the line of our trail. The valley of our last camp was seen to extend well to the north, and to 
connect to the east by other plains with the valley above Pish creek, just below our camp of 
the 16th, which would give an important line for a railroad from Grreat Salt lake, by a very 
uniform grade, but by a very circuitous route^ were not the line by Pilot Peak, which was in 
sight, and with which this valley also connects, more direct, with equally favorable grad^. 
To the north of the open passage, beyond the terminating butte above described, there is a 
remarkable peak, very broad at its base and sloping gradually up to its summit, upon which 
snoAv is still seen. This peak apparently terminates a short, isolated north and south range, of 
which it is the conspicuous feature, and a conspicuous land-mark. To the west of this peak we 
entered upon an extensive plain extending uninterruptedly so far to the north, that only the 
highest peaks of very distant mountains were visible above it. It also extends far to the south, 
but is much more broken by mountains. Turning a little south, we encamj)ed, still on the 
mountain base, at fine springs, which send out small streams to the plain, watering small 
meadows of grass before they disappear in the absorbing soil. Day's march, 16.11 miles. 
As we approached camp we discovered near the springs the smoke of a Digger wick-ey-up, or 
lodge — that is, a smoke curling upwards from the sunny side of a cedar bush. Its inmates, or 
more properly occupants, were an old man and a young woman, the lowest beings in the 
scale of humanity I have any desire to see. They were greatly frightened when they discovered, 
us, and the man escaped to the mountains ; but the woman did not see us until too late to 
escape ; and as she experienced no incivility, her companion afterwards returned, informing 
us, as he best could, that he fled taking us for Shoshonees. But he was still greatly in fear, 
and trembled from head to foot, and, with his companion, returned to the hills as often as 
curiosity or hunger induced them to come forth. They were filthy beyond description, and as 
ugly in features as in dirt. They had no shelter, no blankets— nothing but a deer-skin or 
two, a few ground-rats, a little grass-seed in grass baskets, food for themselves, and a variety 
of artemisia-seed, which the squaw ground between stones for food for two of the most emaciated 
and mean-looking dogs I ever saw. We could not discover the use they put these animals 
to in this condition, for they could barely stand, and the woman was constantly beating them 
with clubs to keep them from lapping the stones upon which their food was ground; but 
they were very anxious to obtain the fat dogs in our train for food. I made them presents 
of knives and calico, which astonished them not less than our arrival, by which they were made 
as happy as they were miserable an hour before. We fed them also, but they were, although 
half-starved, afraid to eat until they saw us partake of the same dish, so little are they accus- 
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tomed to kindness from strangers. Their dialect was a gibberish, which none of us could in 
the least understand, except when they introduced a word or two of some adjacent tribe. The 
language of the Diggers, in general, is a corruption and intermingling of a few words from 
those of each of the surrounding tribes, from whom, in part, they come themselves, it is said, 
being the Botany Bay fellows of all the Indian tribes in the great mountain world around them. 
They live a family or two in a mountain, and know nothing beyond the rat-holes of their own 
hills, being afraid even of their next range neighbors. 

May 20. — I despatched my assistant, Mr. Egloffstein, with a party this morning to the north- 
east, and to the east of the high peaks described yesterday, to make topographical sketches of 
the route^ and determine with accuracy the continuousness and practicability of the railroad 
line by Pilot Peak, to which we were about to return, while with the main party I crossed the 
plain west of our morning camp, and passing between low hills on the right, which are easily 
passed around by the jiorth by the line for the railroad, and a considerable mountain to the 
left, entered the large valley, twenty miles in width in its broadest part, by sixty in length, 
lying at the eastern base of Humboldt mountains. It connects directly with that seen to 
extend so far to the north yesterday — indeed it is here the main part of that valley, which 
could be followed by a railroad, passing by the north end of Great Salt lake, and crossing the 
Humboldt mountains by this line. It is the most fertile valley known to exist in the centre ot 
the Basin. Numerous streams descend into it from the elevated range of the Humboldt 
mountains, all the crest of which for a thousand feet below its summit is still buried in snow. 
To the largest of these streams I gave the name of Franklin river. It rises, by the union of 
several small streams, in the pass by which it is proposed to cross the mountain with the rail- 
road, descends to the east to the base of the mountain, and thence flows south for many miles, 
forming the most considerable lake in the valley, of which there are several, but none of great 
extent. The lakes are surrounded, and all the streams are lined, with extensive meadows of 
coarse, tall, luxuriant grass; and the water, so far as we could. ascertain, at least at this season 
of the year, is fresh, but near the lakes has a strong taste of decaying vegetation. The richest 
of the lands are, unfortunately, too low and wet for cultivation to their full extent; otherwise 
it would furnish lands for a respectable settlement. 

We passed directly along the shore of one of the numerous ponds soon after entering the 
plain. It is shallow and its water colored by the clay of the soil, and not more than a mile in 
length. The day was bright and clear, and we rode for several miles in a due west course 
from this pond, although this course would bring us directly to the base of the mountains, where 
there is no possibility of crossing them ; but the width of the plain is such — as we travel with- 
out any knowledge of the country in advance, not having been able to find a single person who 
had any knowledge of it by the line I wished to follow — that it is necessary to be sure of finding 
water and grass for our animals at night, which we could not fail to do at the foot of the snowy 
range we were approaching, although it increased the distance to travel beyond what it would 
otherwise have been. But in the middle of the plain we came upon Franklin river, the 
channel of which is thirty feet wide at present, and it has everywhere overflowed its banks ; but 
in mid-summer it is doubtless a small stream. Turning north, towards the pass in the mount- 
ains, we encamped after a march of 21.52 miles, on the banks of the river, which are destitute 
of timber, but sage furnishes abundant fuel. I observed in the plain a curved line crossing 
it in a general northeast and southwest direction, and elevated perhaps 20 feet above its 
general level, evidently the shore of a lake which has existed here within a modern geological 
period. 

May 21. — To avoid ponds and miry places, we were obliged to change our course more 
to the north, and in six miles crossed the wagon-road opened by Hudspeth and Hastings in 
1846, in conducting a party of emigrants to California. It has been frequently followed since, 
but cattle are seldom in a suitable condition to cross the desert from Great Salt lake to Pilot 
Peak the same season that they leave Missouri. But it can be safely crossed by the line which 
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we followed ; but on arriving in this valley travellers should bear to the south, and intersect the 
line one day's journey to the north of the pass to which it leads in the Humboldt mountains. 
Packing parties can easily cross by the northern pass, however, to the valley of Humboldt river. 
Antelope, sage-cocks, and ducks were quite numerous in the plain and on the ponds. 

Mr. Egloffstein and party rejoined us at noon. His observations and topographical sketches 
conclusively establish the practicability of the railroad line crossing from Cedar mountain to 
the south of Pilot Peak, and thence to our present camp — and its consequent superiority to all 
others in this vicinity. The general grades upon it will be readily determined by a reference 
to the level of our camps of the twelfth and thirteenth of May, and those of yesterday and 
to-day. The same references will also exhibit a singular feature in the formation of what is 
called the Great Basin, analogous to that observed in approaching the Eocky mountains from 
the east, where the gradual and uniformly increasing ascent from the Mississippi or Missouri 
rivers forms an immense trunk of table-land upon which these mountains are elevated. The 
altitudes referred to in the Desert are 4^666 and 4,659 feet, respectively, above the sea; and of 
our last and present camps, on quite as extensive a plain, north and south, as the fdf mer, 6,004 
and 6,061 feet above the sea.. And upon this elevated plateau, as in the case of the Eocky 
mountains, the most extensive and remarkable range of mountains we have seen in the Basin, 
the Humboldt^ is elevated, its altitude being at least nine or ten thousand feet above the sea ; 
and from the western base, as will be seen hereafter, a corresponding subsidence of plains takes 
place, extending quite to the foot of the Sierra Nevada, where we again return to nearly the 
altitude of the G-reat Salt lake. Latitude of camp, 40° 41' 50''. 

3Iay 22. — To avoid the miry banks of numerous small creeks in the plain, we continued our 
course of yesterday until reaching the foot-hills of a mountain spur extending from the Humboldt 
mountains, from just north of the pass we were approaching, several miles into the plain, where 
it terminates, when we wound gently along its base, and crossed the main branch of Franklin 
ri^er, (which descends from a high peak to the north of the pass,) a few yards above the plain. 
Though but twelve feet wide and three deep, we were obliged to bridge this stream on account 
of the miry character of the soil when moist, even on the mountain sides. Prom this creek, 
descending slightly, we passed over spurs of hills descending from the pass, and in 2.05 miles 
came upon a small rill descending from the lowest point in its summit, which was but 0.84 
mile distant, 1.15 miles below which we encamped in a side ravine, finding it impracticable 
to descend with our wagons, on account of the miry character of the soil and of a rocky ravine 
commencing 1.33 miles below camp, to the valley of Humboldt river, which lies directly west of 
this pass. Numerous small creeks descending from various parts of the pass unite, forming a 
stream five feet in depth, at present, above the head of the ravine, through which it descends 
with a rapid current to the valley below. Its banks in the ravine are lined with willows and 
a small growth of cotton-wood, and large fallen rocks obstruct its easy passage, did not the soft 
soil forbid it. The narrow part of the ravine is three miles in length, and its rocky sides 
very abrupt ; and some parts, particularly near its head, rise vertically to the height of 40 and 
60 feet. On the north side, immediately above these rocky walls, the mountain spurs are 
rolling, or intersected by ravines, and rise rapidly to a much greater height than they attain 
directly above the summit of the pass. They are easily ridden over, however, in any direction 
near the stream. On the south side these hills are more abrupt, both towards the stream and the 
east, and are more rocky and broken, the narrow ravines partaking slightly of the character of 
canones. Below this the ravine opens and is easily accessible on horseback, although the 
mountains are still high above it for three miles, whence they subside gradually into the 
Humboldt valley on the south side of the stream ; but on the north side, are terminated quite 
abruptly by a remarkable round bald butte, standing directly in front of the pass in looking 
eastward from the Humboldt river. Prom the summit of this butte the country to the west is 
^een to great advantage. The Humboldt valley is broad and open for 30 miles between its main 
branches, which are seen defeceiidiiig from the nol'th and south of this position ; beyond which 
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the mountain chains, which rapidly succeed each, other, apparently rising from a common plain, 
overlap, and it is impossible to trace the course of the river without reference to maps. A 
few streams are seen descending towards it from the mountains in the immediate vicinity, but 
few of them, however, reach it, their waters being absorbed by the light soil of its valley. 
The whole landscape, except just above us, presents a sombre and even barren aspect, sage 
being the prevailing plant. • 

The main mountain depression of this pass exceeds two miles in width to the east, but at the 
head of the ravine, to the west, it does not exceed a half mile in its narrowest part, including 
the ravine which is only 100 or 150 feet wide. Snow covers the high peaks above it, and a few 
drifts extend in the ravines down to the level of its summit. The rocks are granite, quartz 
in masses, blue limestone, and slate, altered by igneous action. In approaching the pass from 
the east, advantage can be taken of the mountain spur which extends into the plain from its 
northern edge to the right of our path, to enter it and pass its summit by a longer and easier 
grade even than that given in the accompanying profile, which indicates the natural grade by 
which we ascended it ; and in descending to the west, its width and the character of the mount- 
ain sides are such that s'ome advantage can be taken of them to effect the descent by a line fol- 
lowing the hills on the north side of the pass, but this advantage will be confined chiefly to that 
portion below the rocky ravine. 

The ascending grades from our morning camp, as indicated by our barometers, are, for 7.65 
miles, to. the crossing of Franklin river, 58.10 feet per mile, and thence to the summit of the 
pass, 2.89 miles, 25.10 feet per mile, the altitude of the summit being 6,579 feet above the sea; 
and the descending grade to the west^ for the first 0.80 of a mile, 78.30 to the mile; and thence 
to the base of the bald butte, 8.36 miles, 96.70 feet to the mile. Below this point we enter 
the valley of the Humboldt river. between its north and south forks, their junction being, by the 
course of the creek descending from this pass and the north branch of the river, thirty-five 
miles distant, with an average descent of 28.50 feet per mile.* 

The valley of the Humboldt river having been explored by Colonel Fremont, and so favorably 
represented for the line of a railroad, no further examination of it was deemed necessary; and 
being obliged to proceed sixty miles south to cross the Humboldt mountains with our wagons, I 
determined to proceed west from that ^ pass across the Basin by a route not before explored, 
returning to the valley of the Humboldt near the point at which it is proposed for the railroad 
to leave it in its western course. The 23d of May having been spent in examining the pass 
described, we resumed our journey on the following morning. 

^'The Humboldt river " rises in two streams in mountains west of the Great Salt lake, which unite, after some fifty miles, 
and bears westwardly along the northern side of the basin. * -^^ * The mountains in which it rises are round and handsome 
in their outline, capped with snow the greater part of the year, well clothed with grass and wood, and abundant in water. The 
stream is a narrow line, without affluents, losing by absorption and evaporation as it goes, and terminating in a marshy lake, 
with low shores, fringed with bulrushes, and whitened with saline incrustations. It has a moderate current, is from two to 
six feet deep in the dry season, and probably not fordable anywhere below the junction of the forks during the time of melting 
snows, when both lake and river are considerably enlarged. The country through which it passes (except its immediate valley) 
is a dry sandy plain, without grass, wood, or arable soil; from about 4,700 feet (at the forks) to 4,200 feet (at the lake) above 
the level of the sea, winding among broken ranges of mountains, and varying from a few miles to twenty in width. Its own 
immediate valley is a rich alluvion, beautifully covered with blue-grass, herd-grass, clover, and other nutritious grasses, and 
its course is maxked through the plain by a line of willow, * * -J^* serving for fuel. 

" This river possesses qualities which, in the progress of events, may give it both value and fame. It lies on the line of travel 
to California and Oregon, and is the best route now known through the Great Basin, and the one travelled by emigrants. Its 
direction, mostly east and west, is the right course for that travel. It furnishes a level, unobstructed way for nearly three 
hundred miles, and a continuous supply of the indispensable articles of wood, water, and grass." — Geographical Memoir 
addressed to the Senate of the United States in 1848, hy Colonel Fremont — June^ 1848. 
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CHAPTER III. 

From the valley of Frcmklin river ^ east base of the Humboldt mountains^ to the crossing 
of the Humboldt river— May 24 to June 9, 1854. 

Journey along the eastern base of the Humboldt mountains. — -Forty hot springs. — Mountain chiefly granite. — Eclipse of the 
sun. — Lakes. — Shore-lines. — Digger Indians. — Fevers. — ^Numerous Springs.— Outlet of subterranean river. — Passage of the 
Humboldt mountains to the southern branch of the Humboldt river. — Interior or secondary basin. Digger methods of catching 
gophers and marmots. — Indian singing, lodges, and wardrobes. — Quartz mountain. — Agate Pass. — Rheumatic fevers -—Snow- 
storm. — Difficult mountain passage. — Lake and miry plain. — Edible roots. — Return to proposed railroad line. — Description 
of the vaUey of the Humboldt. — Character of the vegetation of a large portion of the country between the Rocky mountains 
and the Sierra Nevada.— Humboldt river. — Bad character of its water and grass. — Cause of the loss of stock; how avoided. 

May 24. — We travelled south, along the eastern base of the Humboldt mountainSj crossing 
numerous small creeks^ and at our camp a mountain torrent, which we were obliged to bridge, 
although it did not exceed twelve feet in width by two in depth, but it poured by with great fury ; 
yet we were but a few hundred feet above the plain^ which we were obliged to avoid on account of 
the miry banks of its numerous creeks. The base of the mountain is finely covered with grass, 
but we occasionally passed fields of sage and thorny bushes, the latter covered with myriads 
of nesting caterpillars. Before leaving camp this morning, a few miserable Indians came in, 
but they were very wild and timid; and we met a naked, stalwart fellow during the day, whom 
I adorned with rings. 

In the plain at the foot of the hills near our camp this evening there are some forty hot 
springs. Their orifices are in granite — the water boiling up as from a well into funnel-shaped 
basins, and a small pond is formed by their united waters, with vertical granite walls even 
with the surface of the plain. There is a slight odor of sulphuretted hydrogen about them, 
but the water, when cooled, tastes pure and fresh, and is limpid. They are more or less inter- 
mittent in their action, and the temperatures of the different springs vary from 120° to 170*^, 
and the total amount of water which they discharge is small. The mountain above us and 
along our path to-day is almost entirely granitic — sometimes very fine, at others feldspathic 
and crijmbling, or micaceous and disintegrating. The morning was very beautiful and 
pleasantly cool, and mid-day warm ; but we were thoroughly drenched by rain before encamping. 
Pay's march, 19. IT miles. 

May 2?). — It commenced raining soon after daylight this morning, and continued until night, 
making the soil very soft for travelling, and swelling every rivulet to a mountain torrent ; so 
that, although we started at the usual hour, and did not encamp until late, we made but T.99 
miles ; and, although we built several bridges in this short distance, several of the gentlemen 
were thrown into the swollen streams, their riding-animals being thrown down by the force of 
the water ; but this bathing was of little consequence, as we were all thoroughly drenched from 
early morning until sundown. We remained in camp on the 26th, for the purpose of observing 
the eclipse of the sun, for longitude, for which we were very anxious, all our previous efforts 
having proved so abortive. But the morning was unfortunately very cloudy, and we failed in 
seeing its commencement, and were no more fortunate at its termination, the sun only occasion- 
ally breaking through the clouds during the day, and being too much clouded for the exact 
observation of its termination. The day was considerably darkened and chilled by the obscura- 
tion. Our camp is magnetic west from the point where we entered this valley, near a small 
lake j six days since. 



Hosted by 



Google 



NUMEROUS SPRINGS. 81 

May 27. — We continued along the base of the mountains^ crossing several small streams, and 
emcamping, after a march of 13.93 miles, at the mouth of a narrow ravine by which an Indian 
trail passes over the mountains. I ascended it quite to the summit, overlooking again the 
vallev of the Humboldt river, towards which several small streams were seen flowing from 
mountains west of that on which I stood. On the peaks of two or three of these mountains, 
only, could I see snow, and on these in but small quantities. The country, except by the 
course of the Humboldt river, looked very broken and difficult to cross. This pass is only fit for 
a mule-path, as the ascent by the most advantageous line is 1,200 feet in the first three miles. 

The lake spoken of before, several miles in extent at high water, we passed to the east to-day. 
It is lined with grassy marshes on the west, and apparently by sage-plains on the east, and is 
very shallow, the shoals appearing here and there above its surface. From my position on 
the summit of the mountain I could see a high shore-line across its southern end, dry and easily 
crossed; but it is immediately succeeded to the south by ponds and marshes of considerable 
extent. Several Indians — Diggers — whom we met, collected a score of their friends, and 
accompanied us to camp. They are better clothed (in skins) and less afraid of us than those 
we have before seen. They are accompanied by but one squaw, who has a child a year old, of 
which she is very fond, and its father plays with it in its new finery — a sight I have never 
before seen among wild Indians. An equally strange sight was that of the only horse possessed 
by the party, packed with their efi'ects, surmounted by the child, while the father walked and 
the mother carried no burden. Several of our men are quite ill with fevers. 

May 2S. — I engaged an Indian to accompany me to-day in order to gain from him such 
information of the country as he possessed ; but he soon deserted and returned, with two com- 
panions who accompanied him, to his people. From the base of the Humboldt mountains a very 
large number of fine springs burst out and flow into the ponds and marshes to the left of our 
trail : all the water indeed — and it is a large amount — with the exception of one or two small 
creeks of this portion of these mountains, bursts in springs from their base. In a single mile I 
counted fifteen, any one of which would have been a remarkable spring in another locality ; but 
one of them was, even here, remarkable, both in volume and beauty. It bursts from the base 
of a vertical rock of blue limestone, nearly 50 feet in height, in the face of the mountain, in a 
single stream like the escape of a subterranean river, and pours down in a foaming white sheet 
over detached rocks for 40 or 50 yards ; and thence continues on in a rapid limpid stream, 15 
feet in width, and one in depth. The streams from several of the other springs were nearly 
as large, but none compared with this in beauty. The numerous ponds and marshes formed by 
them seem to have no outlets ; at least we could discover no stream flowing from this valley, 
which receives a very large amount of water, all of which must be carried away by evaporation. 

Twenty miles from our morning camp we turned west, and began the ascent of a pass which an 
Indian described to us by placing his open hands side by side, and gently separating and ele- 
vating them, indicating a broad open depression in the hill or ridge rising to high summits on 
either side. Its width is six or eight miles, and it is a very superior natural wagon-road, for 
which it has been used considerably in the early days of emigration to California, the Hastings 
road passing over it. It is 5.18 miles from the eastern plain to its summit, which is covered by 
a fine growth of cedar, and an equally fine growth of grass. The descent is also broad, and ten 
miles in length to the western base of Humboldt mountains to where the southern branch of 
Humboldt river flows past, which is followed by Hastings' road to the junction of the north fork. 
We encamped, after a march of 35.11 miles, at a late hour, our dinner not being served until 
10 o'clock at night. The valley of this creek is uninterrupted to the eye from Humboldt river 
far to the south. 

May 29. — We travelled four miles over a fleld of rank sage, and entered a dry, grassy ravine 
from fifty to one hundred and fifty yards wide, leading to the succeeding summit, 6.83 miles 
from our morning camp, whence we descended by the same canon ravine to the succeeding plain, 
some fifteen miles in extent, enclosed by mountains to the east, south, and west, and by consid- 
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erable hills to the north, and is therefore a '^ basin/' in the centre of which, at times, if not 
permanently, there is a respectable-sized lake. We crossed the northern end of this plain, 
where it is covered with rank sage from three to five feet high, and proportionably large, our 
course being directed to the most favorable western depression in the succeeding range, which 
we ascended slightly, and encamped^ after a march of but 16.02 miles, in fine fields of grass 
upon the banks of a small rivulet. 

Last night was quite cold, snow falling on the mountains, and a few flakes in the valleys, 
and ice forming on the water ; and at sunrise, the thermometer stood at 26°. The party were 
wrapped in their overcoats during the whole day, and fires are pleasant this evening. But, 
notwithstanding this indication of the climate, the blades of grass are eighteen inches long. 

May 30. — We passed the low summit at the depression near which we had encamped, finding 
a small creek flowing west, which we followed towards the next valley until the hills confined 
it within too narrow limits to admit of our passing in its ravine; at the same time, the 
mountain rose high and abrupt to the west, covered with a thick growth of cedar, interspersed 
with a few small pines, through which we were obliged to cut a road to its summit. The western 
descent, for a thousand feet, was very steep, and intersected by vertical ledges of metamorphic 
rocks, broken and fallen at intervals^ enabling us to descend with our wagons, when we again 
returned to the creek, on which we encamped at the termination of the mountains, surrounded 
by an immense growth of sage interspersed with grass. Day's march, 10.44 miles. The night 
was cold, ice forming in our tents. 

May 31. — We entered a large valley, extending north to Humboldt river and far to the south, 
and covered with sage, except in a few spots white with incrustations of salt. The chain of 
mountains to the west is not so elevated as those passed heretofore ; but a high, snowy peak, 
and the sharp crest of a considerable range, are seen far to the south, dividing the valley. Sev- 
eral small creeks were crossed flowing into one main one, which descends towards the valley 
of the Humboldt. Eeaching the western mountains, we came to a small stream of excellent 
water descending from the pass we were approaching, and ascended two miles, when we en- 
camped, having travelled 21.94 miles. We saw but little grass during the day, but it is abund- 
ant among the sage on the hills about our camp. 

A single Indian visited us this morning, and two or three were seen during the day 
industriously employed in catching small ground-squirrels or gophers, upon which they sub- 
sist to so large an extent. They are very numerous, and in fine condition at this season of 
the year. The Indians shoot them with blunt arrows, catch them in ingeniously contrived 
^^figure-four traps'' set at the mouth of their burrows, and dig them out of the earth with 
their hands; and it is not unusual to see them carrying forty or fifty, the reward of a single 
day's hunt. Forty Indians (Diggers) were gathered at our camp at sundown this evening — all 
males, and generally unarmed. I ordered camp-kettles of soup for their supper, and made 
them presents of a few knives and other articles, which put them in such good humor with 
themselves and our party that they spent the entire night at the fire assigned them, under the 
eye of the guard, singing and rejoicing, and annoying us by their grunts and nasal sounds, of 
which all Indian singing is made up — sounds anything but agreeable to civilized ears. At day- 
light their number was increased to fifty ; and as I iirose, the arrival of a chief was announced 
by the oldest acquaintance we had in the band, and he was soon paraded before me to receive 
the lion's share of the bounty in which he had not participated the previous evening. I cov- 
ered him and his son, a small boy, who stood by his father's side, in scarlet, greatly to their 
delight. The claims of those who had arrived during the night were next urged; but I had no 
time to attend to their wants, and informed them that they would receive no more — ^'^ Kay-wit," 
in their miserable language — when their importunities ceased. Their wigwams — wick-ey-ups, 
as they call them — are superior to those we have recently seen. They are bee-hive shaped, 
four feet high^ and partially covered with grass. The opening of every one that I have seen in 
the Basin is towards the northeast, an indication of the prevalent direction of the storms. 
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Jtme 1.— Two miles and a half, by an easy ascent for wagons, brought us to the proper 
summit of this pass, to conduct us to which, one of the Indians constituted himself guide, run- 
ning before my horse and pointing out every stone and bush that he was to avoid, while several 
others were occupied in catching rats along our path ; but the main body preceded us a short 
distance, and appeared in great haste, which excited my curiosity, and I rode forward to dis- 
cover the cause of it, from which it appeared that, as a matter of policy, or a precaution to pre- 
vent being despoiled by robbery of their wardrobes, in visiting us the previous evening, they 
had, each for himself, made a cache of his effects under separate bushes, and for the same 
reasons they were now; hastening to remove them from where we w^ere about to pass. It was 
indeed a novel and ludicrous sight of wretchedness to see them approach • their bush and 
attempt, slily, (for they still tried to conceal from me what they were about,) to repossess 
themselves of their treasures, one bringing out a piece of an old buckskin, a couple of feet 
square, smoked, greasy, and torn ; another a half dozen rabbit-skins in an equally filthy con- 
dition, sewed together, which he would swing over his shoulders by a string — his only blanket • 
or clothing ; while a third brought out a blue string, which he girded about him and walked 
away in full dress — one of the lords of the soil. With these simple wardrobes they were all 
soon reclothed, and we arrived at the same time at their lodges, deserted by their women, 
and upon the top of the pass — that is, to where a respectablg stream rose and flowed to the 
west. But owing to the formation peculiar to so many of the mountains in the Basin, and upon 
our continent generally, we had but just commenced the ascent necessary to its passage in its 
natural state. For, though the streams continue to flow to the succeeding valleys, which are 
open and easily descended, frequently for miles, the mountains still continue to rise to the 
west, and the valleys are again closed up by their close proximity, and the streams break 
through the last and highest ridges in deep, narrow, rocky ravines and caiiones, which termi- 
nate abruptly to the west. This was the case in this instance, and we were obliged to ascend 
a thousand feet higher before commencing the descent, and were then obliged to encamp, and 
put all our well men — for we had several sick with rheumatic fevers — to work to level down a 
roadway on the side of the ravine we were descending. From the top of the valley the view was 
extensive. To the west a small valley, containing small ponds of water, sweeps off to Hum- 
boldt river, and is succeeded by numerous mountain ranges of limited extent, and by two 
large ranges upon which there are still large banks of snow. This mountain is characterized 
by large masses of beautifully colored quartz, and we therefore gave it the name of Quartz 
mountain, although it is chiefly composed of dark metamorphic rocks. To the pass. Dr. Shiel, 
geologist, gave the name of Agate, that stone being profusely scattered about in large blocks. 
Day's march, 6.83 miles. 

June 2. — Owing to sickness among the men, with new cases of rheumatic fever daily occur- 
ring, it was necessary to remain in camp to-day, during a heavy fall of snow, from 6 a. m. until 
noon, when we proceeded to the foot of the pass, 2.65 miles, and encamped ; but during this short 
march we were thoroughly wet by a shower of rain, and a second swept over us after we had 
encamped. This pass, though easily ridden up, would be in some parts very diflicult to ascend 
with wagons. The valley in which we encamped does not exceed nine miles in width where we 
entered it, but a little to the north the mountains trend to the east and west, and it becomes 
broader, but again becomes narrow before joining the main Humboldt valley. Several small 
streams descend into it, forming the grassy ponds already described. Two or three varieties 
of artemisia constitute its chief vegetation. Its soil is very light and friable; the track of a 
single Indian crossing it being plain and distinct. 

June 3. — A cool and pleasant morning. Crossing the valley of our morning camp, we ascended 
a range of low hills of altered rocks, which could be easily passed around to the south, and 
then crossed another small valley, from which a creek flows into the one first crossed, and 
passed over a second range of hills, as easily turned, and encamped on a creek which descends 
to a small pond two miles distant. Scattered over the hills there are a few bunches of wheat- 
56 
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grass, and on the stream a narrow margin of tlie broad-bladed grass of the country, and sage 
supplies us with fuel. We see daily a few varieties of wild flowers scattered along our path. 
The rocks in the vicinity of our present camp are a coarse, crumbling granite. 

June 4. — It was again impossible to cross the mountain, (at the foot of which we had 
encamped^) by the lowest depression in it, on account of a narrow ravine with steep sides and 
rocky projections at short intervals, and large stones in the bed of the creek which trickles down 
it. We therefore turned north, following for some distance the ravine of a large stream coming 
from high peaks in that direction ; but it became narrow and miry, obliging us to leave it 
and wind round from hill to hill until we reached the summit of the mountain, which was itself 
very springy and miry, and we passed a small pond on its narrow summit. There are no 
trees upon it, but a few scattered cedar-bushes and a luxuriant growth of bunch-grass. From 
the high peaks near the pass the valley of the Humboldt was seen, 25 or 30 miles distant, to 
which the valley to the west extends. The descent was more steep, springy, and miry, than 
the ascent, and filled with out-cropping strata of altered rocks, in the passage of which two or 
three of our wagons were broken. By the wagon path it was 8.44 miles from our morning 
camp to the top of this pass, with a difference of level of 2,019 feet, the altitude of the 
summit being 7,315 feet. We encamped near the succeeding valley, 3.04 miles from the 
summit, and 1,667 feet below it. 

June 5.' — In the valley which we crossed this morning there were numerous ranges of hills, 
and twelve miles to the west a low, bluff mountain, around the north end of which we passed, 
coming upon a small lake of brackish water surrounded by miry, desert plains, in all respects 
like those immediately west of Great Salt lake. Crossing the foot of these miry plains, from 
which the sun was reflected with great power, we encamped at the mouth of a ravine in the 
succeeding mountain, from which a fine stream of cold water descends. In the first valley 
crossed, no vegetation was seen except artemisia, and the soil was alternately light and dusty, 
and smooth hard clay. The mountain at camp is formed of altered rocks and of a hard, blue 
limestone. Day's march, 30.10 miles. 

June 6. — We passed around the north end of the mountain of our last camp, through a 
broad depression two or three miles in width, in which there were fine springs of water and a 
respectable growth of cedar. The ascent of our road was inconsiderable. On the north of the 
passage stands a small mountain, which sends out a high spur to the southwest, which I 
ascended, and from which the view was extensive. Mountains succeed mountains rapidly, 
and the valleys become small and irregular. The one which we were entering sends out a 
small stream to Humboldt valley, and is bounded by a high, snowy range to the northwest, 
which gradually subsides towards the south, where it trends to the eastward and unites with 
the one we were passing — the rocky strata of which dip from each side towards its centre. 
We encamped in fine fields of grass^ with sage for fuel, at the foot of the mountain which 
trends eastward. Two or three Indians were seen during the day, which was fine with a 
pleasant breeze, with thunder-showers in the mountains. Day's march, 14.12 miles. 

June 7. — Guided by the Digger Indians, who call themselves Pah-Utahs, however, we passed 
easily over the mountain at our last camp through luxuriant fields of grass and sage. The 
ascent from camp was narrow only for a hundred yards, the hills sloping easily upwards ; 
and in the mountain there was a broad depression, followed by a descending plain 75 yards in 
width, at the foot of which there are fine springs of water which we passed as we entered the 
succeeding valley, which is ten miles broad, and extends to the north to Humboldt river, 
but is shut in to the south by mountains. The soil of the valley is friable and dry, supporting 
only a small variety of artemisia. Leaving the valley, we encamped well up a ravine in the 
succeeding mountain. This pass is grassy, well watered, and easy to ascend to the summit. 
There are a few small cedar-bushes only in the mountain, but sage covers all the hills. 
Indians were digging roots about us, which were of the size of ground-nuts, with a pleasant- 
taste. A few presents made them happy. Distance, 20.57 miles. 
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June 8. — Leaving camp at 6 o'clock this morning; we passed tlie summit of the mountain^ 
and descended the opposite slope on the banks of a fine creek which flows into a desert plain in 
the southern part of the succeeding valley. This valley is ten miles wide where we entered it, 
and extends to the south and west entirely around the next western mountain-range, which is 
elevated and quite snowy towards the north, where it is terminated by a high peak marking 
the southern border of Humboldt valley. The soil is light and covered with artemisia. In 
entering it we changed our course considerably northward, and passed over a low spur of the 
western mountain, where it descends to the valley of the Humboldt river. In entering this 
plain, we returned to the proposed line for the railroad. The valley of the Humboldt, as seen 
here, is from eighteen to twenty miles wide, its soil very light and fpable, with extensive dis- 
tricts of sand, more or less covered with the several varieties of artemisia, which occupy so 
large a proportion — at least nine-tenths of the plains — of our territory between the Kocky and' 
Sierra Nevada mountains, and characterize its vegetation. To the south of the river, and for a 
short distance to the north, the mountains are generally similar to those we have so recently 
crossed, which run out as they approach the valley. Many of them do not exceed twenty or 
thirty miles in length, and are easily passed around upon the general level of the plain. They 
are generally very narrow, and, in their elevation, seem nowhere to have disturbed the strata 
of the plain above which they rise ; or, more properly, the earth of the plains— for they are 
without rocks — seems to have been deposited since their elevation. 

Four miles from the mountain we reached the river, and encamped. The river-bottom is a 
mile wide, the stream, just level with its banks, winding, from side to side, to where the 
second banks or bluffs, twenty feet high, rise to the level of the main plain of the valley. 
Willows line the stream in many parts, but trees are nowhere seen on the Humboldt. Its 
water, even at this season, is not superior, and becomes less so as you descend it, and as it 
subsides after the spring rise. It is now 40 yards wide when all collected in one channel, and 
eight feet deep, flowing with a moderate current. There are no fish in this part of it larger 
than minnows. The width and character of the valley as here given extends as far as we 
can see, many miles above and below, and is precisely like the portion we entered at the foot 
of the Humboldt mountains, and such is its general character. It is infested with mosquitoes 
and sand-flies. The day has been very pleasant. March, 30.26 miles. The altitude of camp 
above the sea, 4,141 feet. 

June 9. — We moved camp but 6.80 miles down the river to a point selected for crossing it, 
where it has no bottom-land upon it. These low lands being very much overflowed at this 
season, and miry, are entirely impassable for horses or cattle ; and many arriving here in a 
weak condition, are annually lost by emigrants from becoming mired. But one of the chief 
causes of the loss of cattle by emigrants upon this stream, is allowing them to eat the grass 
in the river-bottom, which is extremely unwholesome. The more experienced stock-drovers 
to California, send their cattle back from the river to feed on the nutritious grass of the hills ; 
but, as these are frequently distant from the road and from water, it is only by experience that 
men learn its importance. 
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CHAPTER IV, 

From the crossing of Humboldt river, via the Madelin Pass, to the Junction of Fall river 
with the Sacramento, and back to the shore of Honey lake, eastern base of the Sierra 
Nevada — June 10 fo July 4, 1854. 

Crossing Humboldt river.— Droves of cattle and sheep,— Lassen'« meadows, and termination of the western course of the Hum- 
boldt river.-— Country and passages to the west.— Willows and water.— Mud lakes.— Noble's road. — ^Railroad grades.— Mud 
lakes, or plains and deserts ; their passage. — Fremont's trail of 1844. — Similarity in geological character of some of the 
mountain spurs and plains.— Examination of the Sierra Nevada; their broad, massive, and terrace character.— ^Marshes, ponds, 
and stony surface.— Indians. — ^Madelin Pass examined.— View of Mount Shasta.— Grades and altitude of pass — Country 
southeast of the broad plains of Madelin Pass.— Light, miry, and stony soil.— Indians.— Basin character of the broad plains of 
the summit of the Sierra. — Game.— Error in location of Feather river on the best authenticated maps. — Forests. — Descent 
to Round valley; waters of the Sacramento.— Practicability of this descent for a railway —Indians, (Pah Utahs?).— Grave.— 
Emigrant road (Lassen's) and Oregon road. — Source of the Sacramento; its first canon.— Grades. — ^Pitt river; Pah Utah or 
Digger Indian women digging roots. r— Making arrow-heads. — Indian pantomime — Impracticability of descending the Sacramento 
with wagons ; its examination to the mouth of Fall river. — Impassable volcanic rocky fields. — Character of the river banks. — 
Timber.— Grades.— Reference to itinerary, from July 15 to 21, for a description of the Sacramento below Fall river. — Re- 
crossing the Sierra Nevada.— View of peaks of the coast range.— Graves of emigrants.— Pine creek.— Noble's Pass road — 
Summit creek. — Susan river. — Eagle lake. — Roop's farm in Honey Lake valley. 

June 10. — We crossed the river by a small wagon-boat brought with us for the purpose, 
and descended the stream 3.51 miles to camp. Pine droves of cattle, which had been wintered 
near Great Salt lake, passed to-day on their way to California, and one or two large flocks of 
sheep are but a few miles behind them. Latitude of camp, 40° 42' 03'^ 

June 11. — Our last camp was in a large bottom of coarse grass— the last found on this river 
above its sink — known to emigrants as Lassen's Meadows, in which the river terminates its 
general western course, and turns south for 40 miles, where it reaches the marshy lake in which 
it disappears. Immediately north of the meadows there is a detached mountain range, 
a few miles in length, behind which there is said to be a favorable passage to the west^ 
leaving the river, of course, a few miles above where we returned to it, but in sight. The 
same passage is entered by the west end of the mountain by a northwest course from yesterday's 
camp. It is by this line that Noble's route to California, followed to some extent by emigrants, 
leads to Mud lake, and it is believed to be the most favorable route for reaching that lake from 
the river ; but its eastern portion did not appear so favorable to us as one further to the south, 
which we followed after ascending the highest mountain in the vicinity, and examining the 
connections of the respective passes westward. By the one we followed we descended the 
course of the river for 9.64 miles, and then bore ofP to the southwest over the foot-hills of a 
mountain just west of this part of the river. Still further to the south, the country becomes 
more open, and no obstacle could be seen to approaching Pyramid lake on the general level 
of the Basin ; but this would have taken us too far to the south for our present purposes, if it 
could be avoided, and we therefore followed what appeared the best route. The soil of the 
valley and foot-hills was of ash-heap friability; but as we ascended the broad, open mountain 
depression it became firm, being formed from the disintegrations of granite rocks. The ascend- 
ing grades to the summit of this pass are, for the first 9.64 miles from our morning camp, 
16.20 feet per mile; but, from the formation of the hills, the distance can be increased to 
diminish the succeeding grades, which average 23.20 feet per mile for 7.86 miles; 64.30 feet per 
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mile for 6.93 miles; and 97 feet per mile thence to the summit, 5.50 miles distant. The 
width of this depression, in its narrowest part, exceeds one and a half miles. 

We were obliged to leave it, however, to find water and grass, encamping on a granite peak 
to the south, and several hundred feet above it, where the grass was abundant, and a small 
spring furnished a sufficient supply of water. 

June 12. — The pass to the west is equally as broad and open as to the east, with a descend- 
ing grade of 87.20 feet per mile for 10.55 miles, and of 30.50 feet to the mile for the next 
4.68 miles ; and thence to the succeeding valley, 1.85 miles, 73.50 feet per mile. This valley 
extends far to the south, and doubtless to the east to Humboldt river, passing to the south of 
this mountain, and west to Pyramid lake. It extends, however, only 12 or 15 miles to the 
west, opposite the point where we entered it. The western portion of it is entirely barren^ and 
in the spring is doubtless covered with water. To the north the plain of the valley ascends 
considerably, and becomes narrow, not exceeding two miles in the narrowest portion. It was 
late in the afternoon when we entered it, and we could nowhere see any indications of water. 
We therefore turned northward, and were gradually approaching the west side of the valley 
when we discovered a bunch of willow-bushes on its east side — an unfailing sign of water in 
this country — where we found a small spring, and scattered grass in the plain two miles below. 
The plain was level for 2.55 miles by the path we followed, and ascended 21 feet per mile for 8 
miles to where we left it to encamp. The mountains about us are not elevated enough to retain 
snow at this season, and are very dry and destitute of timber. The rocks in the higher parts 
are coarse granite, but lower down are shale, and hard dark-red trachytic strata. The day has 
been cool, with a high southwest wind and slight showers. Day's march, 28.75 miles. 

June 13. — From our morning camp our path lay west to a depression, two or three miles 
wide, in the succeeding ridge, from which we descended northward over the base of hills 
extending towards the western valley, directing our course to an open passage in the next 
western range, at the foot of Mud lake, or rather through which that lake extends, to the foot 
of the Sierra Nevada. Finding, however, that we should not be able to reach it before night, 
it was necessary to leave the barren sage plain, and ascend the mountain to the west, to find 
a camp. But although the grass was abundant, we were unable to find water. Several slight 
showers during the day, however, prevented great thirst, and one at evening moistened the 
grass for our animals. The most eastern of the miry plains, called Mud lakes, lies 11.75 miles 
directly north of the camp. Its southern border is followed by Noble's road, which follows 
one of the most favorable lines by which the passes we are approaching in the Sierra Nevada 
can be reached from the east, and in the event of future surveys being conducted in this part of 
the basin, it is worthy of examination. In crossing the valley which extends to this lake, in 
approaching camp, we passed over a high mass of rolling hills, which should have been avoided 
by extending our course to the west in the earlier part of the day ; or in leaving the preceding 
pass, we should have maintained our level by travelling on the east side of the valley, and 
thus have avoided the descent and rise indicated by the profile^ for though the grades are not 
heavy, they are to some extent unnecessary. As before stated, the depression crossed in 
the ridge this morning is broad, and can be ascended by a line at least twice as long as the 
direct one followed by us, which would make it entirely a practicable grade in its unimproved 
condition for a railroad. From the centre of the valley east of that pass, we ascended 69.80 
feet to the mile; and thence to the summit, 1.37 miles, the ascent was 207 feet to the mile. For 
2.55 miles west of the summit, the descent was 40.30 feet per mile; and the average ascent 
for the next 7.04 miles, 44.40 feet per mile ; while the change of level indicated by the barome- 
ters in the succeeding 2.54 miles was but 43 feet. Day's march, 24.12 miles. 

June 14. — We crossed the mountain on which we had encamped, immediately to the west, 
and descended to a. branch of Mud lake. The soil of these plains is very light, and our animals 
sink quite as deep in many of the parts, dry upon the surface, as in the wet and miry por- 
tions. The name of lake is liable to mis^lead you in regard to the character of these mud- 
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flats. It is truGj there is a small sheet of water upon the surface of a small portion of the 
most eastern of them^ and upon the most southwestern also ; but their general character 
is precisely that of the Desert west of Great Salt lake — a plain of mud; more or less miry 
at intervals ; destitute of vegetation, with a surface^ especially when recently moistened by 
rain, presenting at a little distance a perfect resemblance to a sheet of water. It is here 
and there incrusted with salt, but not to the extent of the desert referred to. The first 
branch of these plains which we crossed was 6.90 miles in width. At this point we crossed 
Fremont's trail of 1844, leading from the Boiling springs to Pyramid lake. We then travelled 
along the north end of one of the ranges or spurs of mountains terminating in these plains. 
I experienced great difficulty in ascending it a few hundred feet on horseback, its composition 
being in many parts precisely that of the plain, into which, of course, it is washed by every 
shower. Grranite is, however, found in the same mountain, and vegetation in some parts, but 
there is none upon the friable surface. It was late in the day when we arrived on the eastern 
border of the second branch of the plain, and it was very doubtful whether we could cross it. 
There was no alternative but to try it^ however, and sleep in the mud if we failed ; for, although 
on a lake, we were without water, nor could any sign of it be discovered, nor of grass. Taking 
a few men with me, therefore, I at once set oif, leaving the party to follow with Captain Morris, 
if I should not turn back in a short time. But although the road was heavy, we experienced 
no difficulty in crossing this branch of the lake for ten miles to the foot of the Sierra Nevada. 
The sun was bright, although the day was very smoky, and the reflection severe upon our faces 
and eyes. When in the centre of the plain, we were gratified by the sight of bushes and of 
green vegetation in the mountain we were approaching, indicating the position of springs and, 
of small streams ; but the streams did not reach the lake, and we experienced much difficulty 
in ascending to them, as they were upon a terrace, in front of which the ascent was very steep, 
and so CO veiled with blocks of trachytic rocks, that it was only after great exertion that our 
animals were driven over them to water and grass. We were here upon the Noble road, which 
follows the north shore of the lake by the Boiling springs. In descending to Mud lake north, 
from the valley east of our morning camp, the grade is 76.60 feet per mile for 11.75 miles, 
and thence to our present camp, or indeed to any point upon the borders of these plains, the 
change of level is merely nominal. Day's march, 25.27 miles ; altitude above the sea, 4,118 
feet. 

June 15. — I remained in camp to-day to refresh our animals and give the party rest^ its 
severe labors from sunrise until sunset every day, and frequently until midnight, with the 
men on guard every third or fourth night, requiring relaxation. 

June 16.^ — In order to discover a practicable railroad pass, if possible, in the Sierra Nevada — 
this portion of which had never been explored— I determined to examine every opening and 
depression which could be seen to the east, commencing with the northern, and proceeding 
towards the south — determining not only the merits of each, but establishing their comparative 
value. The first of these openings we reached by turning gradually westward three miles south 
of our last camp, and crossing a branch of Mud Lake valley, 8.85 miles to its foot. I there 
entered a level, narrow ravine, varying from 50 to 200 yards in width, and more or less winding 
for six miles. Its walls are precipitous, and at a few points vertical. Large rocks lay scattered 
about its bed, preventing its use by wagons^ and ours were sent further to the north over the 
hills, but descended to the creek to encamp, having marched but 15.20 miles ; our ascent by 
the course of the stream being but about 200 feet above Mud lake. The mountains here are 
thoroughly trachytic, and many of the rocks partake of a volcanic character — black, red, and 
white in color, and porous in their formation. 

June 17. — Fallen rocks, thick willows, and a miry soil prevented us from following the 
ravine, the sides of which were also difficult to follow, being constantly broken by side ravines, 
as deep and nearly as large as the main branch — the rocky sides of which vary from 50 to 200 
feet in height, and are too steep to be ascended on horseback. But as its course was sufficiently 
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direct and its ascent gradual, it was necessary to examine it still further; but it began to rain 
at an early hour of the day, and we encamped, having advanced but 3.78 miles. 

June 18. — From our last camp we left the ravine with the train, and, by a rapid ascent and 
winding course on its southern side, in two miles reached one of the broad terraces which 
characterize the formation of this portion of the Sierra Nevada. Crossing this terrace for 1.50 
miles^ we again rose to a terrace elevated considerably above the first, and then continued to the 
summit of this part of the mountain by ascending to successive terraces, approached by steep 
ascents of but a few yards in length. These terraces are more or less broken by deep rocky 
ravines. To the north of the one we were examining, the terraces rise still higher and more 
broken. The character of the summit of the mountain is, however, broad and massive, and, 
when once gained, easily traversed in any desired direction. 

The ravine itself above our last camp soon became divided into several branches, and the 
ascent towards its termination, for considerable distances, exceeded 190 feet to the mile — a grade 
that could not be diminished by any line that we could discover, to which the labor of several 
days was devoted. We encamped six miles west of the point at which we reached the broad 
summit of the mountain, and a short distance west of the termination of the ravine examined, 
on the borders of a marshy, grassy pond, into which a few springs. and small rills are discharged 
from neighboring hills. This grassy marsh — and the Sierra Nevada is covered with similar 
ponds- — is a mile in width by two or three in length, from which we could nowhere discover 
water discharging. The whole mountain surface is covered with small angular stones, which 
in some places are packed in drifts and heaps, over which it is difficult to ride ; and the steep 
edges of the terraces are formed by the outcropping strata which underlie the plains above. 
Bunch-grass is abundantly scattered over the hills, and a few branching cedar-bushes are 
seen. There is in no direction more than a handful of snow visible. 

Several Indians, calling themselves Pah-Utahs, visited us and received small presents. 

June 19. — The examination of the country already described was continued to-day, while 
the train and main party, under Captain Morris, moved south and west, crossing the marsh 
spoken of yesterday, and passing over a ridge of low rocky hills, entered Madelin Pass, the 
broad valley of which sweeps off" to the east, encamping after a march of 9.30 miles. Smoky 
creek, a small stream, descends to Mud lake through the valley, which is covered with sage, 
grass, and stones — the soil being as light as upon the miry portions of the Basin. Latitude of 
camp, 40° 44' 12'^ 

June 20. — We descended 7.25 miles towards Mud lake and encamped where the valley, 
which is ten miles wide in its broadest part above, becomes narrowed again to a mile in width, 
whence it continues to the eastward between hills rising and sloping back to the height of 
a few hundred feet. Our camp is upon one of the great terraces of the mountain. This terrace 
is broken in the centre to the east by deep ravines, with steep rocky walls. It is only with 
the greatest difficulty that our animals can travel over the light soil and rocky surface of the 
valley. The day has been delightful. Altitude above the sea, 4,914 feet. 

June 21. — Captain Morris, Mr. Eglofifstein, Mr, Snyder and myself examined the lower por- 
tion of this pass to-day. It was 13 miles to the eastern base of the Sierra Nevada, in the 
plain of Mud lake, to which we approached within six miles— obtaining an unobstructed view 
back to the point at which we turned west to leave its shore on the 16th instant. Immediately 
above the plain Smoky creek breaks through a mountain ridge, three miles in width at the base, 
in a pass varying in width from 100 to 150 yards, and at one or two narrow points not exceed- 
ing 50 yards. Its walls are of coarse, crumbling, metamorphic rocks\, greatly cut and broken 
by small rents and side ravines. They rise, not vertically, but at points very steep, from 50 to 
200 feet on the south side, and still higher on the north, swelling up, two miles back, into an 
elevated mountain ridge. Thick willows are in the way of passing easily up the stream, which 
is followed^ however, by a wagon-road for a mile, which then leaves it and passes over the hills 
on the south side to the head of the gorge. For two miles above this point the wagon-road 
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ascends a gently opening valley. It then leaves it, ascending a branch of Smoky creek to the 
southwest. The valley of the Madelin Pass at this point is half a mile in width; and a short 
distance above, it is a mile, but afterwards becomes a narrow ravine, with rocky walls, often 
vertical. On the south side the wall at once rises to the level of the terrace extending to our 
camp, and a railroad could only ascend that side of the pass by being cut along it; but on the 
north side, for seven miles above the gorge, there are no terrace walls, but the hills which set 
down into the valley afford a favorable site for ascending the pass. Above this point the 
terrace wall is found on the north side of the little valley also, but can easily be avoided in the 
construction of a road for which nature has already done much of the grading. 

June 22, — A cool, bright day, with a gentle breeze from the southwest. The general width 
of the pass above our morning camp varies from four to six miles, but becomes more narrow 
as we approach its summit, where it does not exceed two hundred yards in width. But the 
hills and mountains rise gently and gradually in all parts above it, and advantage can be 
taken of them to increase the distance and diminish the grade of a road to a very considerable 
extent. It was 9.89 miles to the summit by the direct route we followed. It is broad and 
rocky at the summit for three-fourths of a mile, and then gradually descends for three or four 
miles to a broad open plain, too level for the eye to detect its inclination. Large mountain 
ridges and peaks rise above this plain in all directions, but are nowhere snowy. A single 
snowy peak and a snowy ridge, however, are seen to the northwest, considerably elevated above 
the intermediate range. The extensive level plain (at the head of this pass) is ten or twelve 
miles wide, north and south, by forty in length, east and west. The most remarkable feature 
in this part of the Sierra Nevada, and a conspicuous landmark, is an elevated conical peak, 
standing immediately on the eastern limit of this plain, and directly in the line of the Madelin 
Pass in ascending it from the east. The pass winds immediately around its northern base. 
Some of the gentlemen of the party ascended it, and were gratified with the magnificent view 
it afforded ; of which the snowy Mount Shasta, to the west of the Sacramento, was the striking 
feature. Its elevation is from 2,500 to 3,000 feet above that of the summit of the pass. We 
encamped at the western base of this peak, at springs and meadows of grass. 

The grades indicated by our barometers for the ascent of this pass from the valley of Mud 
lake are as follows: To the head of the gorge, 3 miles, 41.60 feet per mile; and for the 
succeeding 3 miles, 61.30 feet per mile; and 59.20 feet per mile for the next 2.50 miles, fol- 
lowed for an equal distance by a grade of 74.80 feet to the mile. The ascent for 3.56 miles 
above this point is but 31 feet, followed by a grade averaging 76.10 feet to the mile for 1.55 
miles, and of 78.20 feet per mile for 1.56 miles; and for the succeeding 1.55 miles, 94.80 feet 
per mile; then for 1.56 miles, the grade is 50.60 feet per mile, followed by one of 100 feet to 
the mile for 1.32 miles, and of 30.30 feet per mile for 0.79 mile to the summit of the pass, the 
altitude of which above the sea is 5,667 feet, and the entire length of the ascent 22.89 miles ; 
and the total difference of level between the extreme points, 1,172 feet. From the summit 
of the pass westward, the descent in the first two miles averages 23.50 feet per mile, and 31.80 
feet per mile for the next 1.98 miles; and for 1.94 miles, 67 feet to the mile; and thence to 
camp, 3.85 miles, the descent averages 46 feet per mile. Day's march, 19.66 miles. Latitude 
of camp, 40° 48' 46'' north. 

June 23. — The train proceeded a little south of west, skirting the base of the mountains to 
avoid the miry banks of creeks descending into the plain, forming small grass-fields and miry 
marshes. Passing an isolated butte to the right, it crossed a small plain extending to the 
southeast and encamped, having travelled but 10.37 miles. I proceeded, at the same time, 
with Lieutenant Baker, Messrs. Egloffstein and Snyder, to the southeast from our morning 
camp to the plain just mentioned, which appeared to lead to a favorable descent to the valley 
of Mud lake, near its connection with Pyramid lake. Our altitude on the summit of the 
Sierra was 100 feet less than at the top of Madelin Pass ; and for several miles below, the 
descent was broad and unobstructed, except by surface-rocks and stones ; but the labor of riding 
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over the miry (dry) soil so often mentioned^ was severe, not only for our animals, bnt for our- 
selves. Five miles below the crest, the country became much cut up by ravines, and was falling 
off so rapidly, 250 feet to the mile, that we did not deem it necessary to proceed further, but 
ascended a rocky mass and obtained a favorable view of a route leading from the south end of 
Mud lake to the west, which had attracted attention when we were approaching the Sierra 
from the east. Descending from the mountain near us were several small streams," forming a 
grassy pond at the foot of the descent ; and beyond this a broken ridge was followed by the 
pass just mentioned ; still to the south of this, a high range was seen, upon which there was 
considerable snow. 

In our outward trip we surprised several Indian families. They were much frightened at 
our appearance, especially the women. I invited the men to accompany us, and made them 
presents. On our return the women had all disappeared, but the men accompanied us to camp, 
where we arrived at sundown, after a ride of thirteen hours. South from our camp the mount- 
ains rise gradually, but to no considerable height. Cedar was scattered along our path to-day, 
rising to the height of only 40 or 50 feet, but the largest of the trees were two feet in diameter. 

June 24. — I determined to cross to the west the broad plain upon which we came at the head 
of the Madelin Pass, and which would be followed by a railroad crossing this part of the Sierra 
Nevada. As before stated, this plain to the eye is entirely level, and although several small 
creeks flow into it and sink, no water is or can be discharged from it without (first forming 
a lake) overflowing at one of the numerous low gaps in the surrounding ridges. At the 
time of melting snows, there are many little sheets of water standing upon it for a short time, 
and even now it is not free from them towards the west. Its vegetation is generally sage, but a 
few limited meadows of grass exist on its borders. A variety of large snipe and sage-cocks are 
common, but we saw no evidences of larger game. On the best authenticated maps in our 
possession. Feather river is laid down as rising far to the north of our present position, and, in 
its southern course, draining the country which we are passing ; and, however well we were 
satisfied from the formation of the country that this could not be the case, it still indicated the 
probability of finding a practicable descent, in the direction we were travelling, to the waters of 
the Sacramento ; which is laid down on the maps referred to as having one of its chief sources 
in a snowy range of no great extent, which has been several days in sight to the northwest. 

The day was bright and clear — after the passage of a storm at a distance in the morning — with 
the usual very high wind from the southwest. The entire march was upon the plain, passing 
occasionally between low hills ; and we encamped near the base of more connected low ranges 
near the mountains surmounting the plain to the west, which are low and beautifully dark 
with forests of timber — the first we have seen in twelve months really worthy of the name. 
Day's march, 19.53 miles. The line of profile is direct from our camp of the 22d instant to this 
point ; the distance (across the plain) being 21.9 miles^ with but a nominal grade. 

June 25. — Taking the most favorable course we could discover, we were forced still to the 
northwest, passing (upon the plain of yesterday) between two low spurs at first, and afterwards 
leaving a small lake to the left. We then entered a pass, or ravine valley, a quarter of a mile 
wide, smooth and gradually ascending for a mile. It then expanded to the width of a mile, and 
was grassy and smooth, and still rising easily ; but it became narrowed to a quarter of a mile in 
width, and rose more considerably for the last half mile as we approached the summit. The 
hills or mountain ridges rise gently on either side of the ascent, and are finely rounded and 
grassy; and that to the left, and the whole mountain at the top of the pass, is beautifully 
wooded with pine, two, three, and four feet in diameter, rising in fine trunks to great heights. 
By winding on the hills it would be easy to increase the length of the approach somewhat, 
and to transfer the grade towards the lower part of the ascent, and equalise it ; and the summit 
can easily be cut to the depth of 100 or 120 feet, diminishing the altitude to be overcome. 
The descent to the west is at first rapid, and the ravine narrow ; but it soon opens to a much 
greater width, through which a creek descends, at first lazily, but afterwards, as the water 
66 
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increases, with a free but not rapid current. We passed with our wagons without difficulty 
down the slopes of spurs of the mountains projecting into the pass, having to ascend and descend 
these spurs in passing side ravines. The last of these spurs only deserves a remark, as it brought 
us nearly to the level of the top of the pass, and narrowed the valley of the creek to the width of 
fifty or sixty yards ; but, as it was filled with bushes, it was preferable to avoid it by passing 
over the hill. Opposite this hill, a deep canon from the southwest enters, with steep rocky 
walls. As we descended from it, we entered a valley of a mile in width, still descending con- 
siderably as we progressed. 

From the summit of the pass it would be easy, for some miles, to carry a railway on the hill- 
sides, descending at pleasure ; but further down, this would become more difficult, on account 
of the curves which the hill ravines would require, but it is still practicable. For this purpose 
the northeast side is the most favorable ; for, although containing the largest number of ravines, 
they are the smallest, and it is unbroken by canones. The western descent of the pass is heavily 
timbered to near our present camp, and there is a fine warm spring, in a basin of rocks, just 
where we ascended the high spur to avoid the creek. We encamped before leaving the pass, 
after a march of 21.67 miles. 

June 26. — Last night was clear and beautiful, but cool, making overcoats and fires com- 
fortable in the evening. T^he morning was also bright and clear, with the thermometer at 
sunrise at 19° Fahrenheit — ice having formed an eighth of an inch thick. The pass again 
became narrow below camp, and heavily wooded for five miles, to where it opens into a broad 
plain called Eound valley. This valley is twenty miles or more in length, and ten or twelve 
in width ; and several creeks flow into it, and overflowing form marshy lands of large extent. 
It is everywhere luxuriant in grass, and the mountains around it are heavily timbered. They 
are not high, but gradually swelling and rolling. High mountains are seen, however, far to 
the north, upon which there is some snow. In the west. Mount Shasta is a beautiful feature 
in the landscape ; and to the southwest^ other beautiful snow-peaks mark the western line of 
the Sierra Nevada. As we entered the valley, unusually large Indian smokes curled grace- 
fully upwards here and there, announcing the arrival of strangers. 

Turning southward, we followed the base of the hills to our evening camp. Indians were seen 
at some distance as we were encamping, .and Captain Morris rode to them and invited them to 
accompany him to camp. They are short, but muscular and well-made men, calling themselves 
Pah-Utahs. They were naked and wild, and we could comprehend but few of their signs. 
Their noses were bored and ornamented with a horizontal bar of shell or bone. Just above our 
camp was a newly-made grave, from which the earth had been removed, and the clothes stripped 
from the body of a young man, doubtless by the Indians, who told us that he had died but two 
days previously and was buried by his friends ; which we subsequently learned was true, the 
party having been here in search of gold. 

June 27. — It was 4.76 miles to the south end of Bound valley, where we came upon an old 
emigrant road, (Lassen's) which is said to leave the Humboldt river above the point at which we 
crossed it, and to cross the Sierra Nevada near the southern line of Oregon, in the vicinity 
of Goose lake. This part of the road has also been used in travelling from Oregon to Cali- 
fornia. Its trail is well worn, but at present seldom used. 

One of the main sources of the Sacramento river is in the snowy range referred to in crossing 
the Sierra Nevada, to the north of our path, whence it descends and enters the northeastern 
part of Eound valley, and leaves it at our present station, where it enters a rocky canon 100 
yards wide. The river is from 30 to 40 feet wide as it enters the canon, flowing with a free 
current over a bed of rocks. The walls of the canon at its head are 80 feet high, vertical 
trachytic rocks at top, with a large talus at the foot. 

From our camp of the 24th instant, the ascending grades upon the line explored average, for 
the first 10.57 miles leaving that camp, 32.70 feet per mile; and for 1.63 miles thence to 
the western summit of the Sierra Nevada, 92.60 feet per mile, or 26.30 feet if the deep-cut of 
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120 feet be deducted from the altitude of tlie pass, which is 5,736 feet above the sea. With 
the same deduction for a deep cut, the descending grades will average, for the first 2.42 
miles, 124.30 feet to the mile by the fall of the stream, or 173.4 feet per mile for the same 
distance to the west, if the summit be passed without any cut or tunnel; succeeded, for 4.93 
miles, by 55.90 feet per mile, and 125.30 feet to the mile for the next 3.67 miles, and 25.30 
feet per mile for the following 2.25 miles; while the* descent is but 25 feet in the succeeding 
2.08 miles, but averages, for the next 1.25 miles, 76 feet per mile, and 19.70 feet per mile 
thence to our last camp, 8.81 miles; and from that camp to the head of the canon, 4.76 miles, 
there is an ascent, by the foot-hills which we followed, to avoid soft grounds, of 27 feet. In 
this valley our altitude has returned very nearly to that of Great Salt lake, of the lower part of 
Humboldt river, and of Mud lake ; being 4,154 feet above the sea at the head of the canon. 

Eising the table in which the canon is formed, we came upon an open plain, without timber, 
six miles in length, by a variable width of from one to three miles, so covered with stones on 
the east side of the canon that we passed over considerable mountain spurs to avoid them, and 
again returned to the plain near our camp. On the west side of the canon the ground of the 
plain is wet, and a sheet of water stands upon it, beyond which the mountains rise a few 
hundred feet ; while above our camp, to the east, they rise .much higher, and are everywhere 
fertile and timbered. A single Indian, only, ventured to come to camp ; but as I was anxious 
to learn something of the water-courses of the country from them, I made him presents, and sent 
him to invite others in, for the hills and plains on the opposite side of the canon were covered 
by them. The women were engaged in digging roots, of which they brought us large numbers 
on the return of the messenger with a dozen of his comrades, who were entirely destitute of 
clothing, and armed with superior bows of cedar ^and long reed arrows, strengthened by insert- 
ing strong pieces of wood in their centres. They were short, muscular, and well-formed men, 
but were seriously afflicted with trembling, which they were unable to overcome entirely for 
several hours. This part of the Sacramento river has been heretofore termed Pitt river; and 
these Indians, and the bands lower down on it, are called, in California, Pitt River Indians, 
although they claim to be Pah-Utahs. One of them seated himself near me, and made from a 
fragment of quartz, with a simple piece of round bone, one end of which was semi-spherical, 
with a small crease in it (as if worn by a thread) the sixteenth of an inch in depth, an arrow- 
head, which was very sharp and piercing, and such as they use on all their arrows. The skill 
arid rapidity with which it was made, without a blow, but by simply breaking the sharp edges 
with the creased bone by the strength of his hands — for the crease merely served to prevent 
the instrument from slipping, affording no leverage— was remarkable. After completing his 
work, he performed a pantomime, to inform me of the cause of his cheeks and forehead being 
covered with tar. He represented a man falling, and, despite his efforts to save him, trembling, 
growing pale, (pointing from his face to mine,) and sinking to sleep, his spirit winging its 
way to the skies, which he indicated by imitating with his hands the flight of a bird upwards, 
his body sleeping still upon the river bank, to which he pointed. The tar upon his face was his 
dress of mourning. 

It is not practicable to descend the Sacramento river with wagons, owing to the mountainous 
and rocky character of its banks. I determined, therefore, to proceed with a portion of my 
party to the mouth of Fall river, leaving the remainder in camp until our return, and to ascend 
the Sacramento from its main valley to that point, after having completed our survey of the 
Sierra Nevada. 

June 28. — We could not travel in the canon of the river with our animals, and, to avoid a 
large, rocky ravine entering it from the southeast, we were obliged to leave it for some distance ; 
and to make our day's ride shorter, attempted to cross the country directly to the mouth of 
Fall river, intending to return by the Sacramento. But almost immediately after leaving 
camp, the hills, which were high, and all the small ravines, became so rocky and covered 
with loose surface-stones, that it was difficult to ride over them ; and our progress was effectually 
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arrested by coming upon extensive fields of volcanic rocks, so rough and full of holes that no 
horseman can cross them. The Indians clamber over small portions of them, but usually avoid 
them even on foot. We therefore turned in towards the river, and followed its valley to the 
mouth of Pall river, encamping just above it. Many Indians were seen during the day at 
considerable distances, but fl.ed to their hiding-places to observe our movements, leaving their 
flag-roots where they were digging them. The Sacramento canon preserve's the character with 
which it begins (at Eound valley) for six miles, its walls preserving nearly a uniform height 
above the river. The plain is then surmounted by high, sloping hills, rising five or six hundred 
feet above it, and the canon becomes broader, and its walls also more elevated for two miles, 
to where the river makes a large bend to the north; below this the walls gradually decrease in 
height, and in two miles the canon opens to half a mile in width, which it preserves for three 
miles to the open valley. This open part of the canon is timbered with oak and pine, through 
which the river winds, and we rode several times down its rocky banks, from the hills two 
hundred feet above. Below, or north of the main bend in the canon, there are two or three 
angles in it, but it is generally very direct in its course. The highest parts of the canon walls 
are two hundred feet above the stream, with large masses of fallen rock sloping from the stream 
half way to the top. The passage of this canon by a railroad, carried generally on the terrace 
on the north side of the river, and descending the side of the rocky hills which surmount it, 
which is the most favorable line, will be both expensive and difficult ; for it will be necessary to 
blast and remove rocks to a very considerable extent, the amount of which can only be deter- 
mined by accurate surveys. The average descent of the stream per mile, for 13.74 miles, from 
the head of the canon to the open valley, is 39.30 feet ; but by following the north side of the 
river, the descent can be made much longer and easier by descending to the valley several 
miles further down the river, which follows the base of the mountains until it turns west, when 
it is overlooked by a plain, elevated 30 or 40 feet above it, extending several miles to the north. 
A lake of several miles in extent is seen on this plain, from the hills near our morning camp, 
and Fall river descends it at the base of the mountains surmounting it to the west. Below 
the first canon the valley of the Sacramento is three or four miles wide, easily traversed in any 
direction^ and as easily followed by a railroad with a descent of 27.70 feet to the mile. 

Just at our camp the Sacramento is twenty yards wide, and so deep that it can only be crossed 
by swimming ; but its current is very sluggish. Fall river descends by a short rapid of foaming 
white water, from the plain north of the Sacramento^, and discharges more water than the 
latter stream. At the junction, the Sacramento immediately enters a second canon, very much 
resembling the first, but of less extent. The mountains rise above it also, as they do above 
the former canon, and extend back on the north side to high mountains; but on the south side^ 
after extending some distance into the plain, they diminish in height and sink away into 
broken rocky hills, and are followed by an extensive field of volcanic rocks, extending through 
the valley of Canoe creek, or Poinsett river, to Mount Saint Joseph. 

The approximate length of this canon is 8.95 miles, with an average descent of 34.80 feet 
per mile. Though not so long, it is as difiicult and rocky as the former to pass with a railway, 
and the most favorable line by which to descend it can only be determined by minute surveys. 
But it is probable that by leaving the river a few miles above the head of the canon, and 
crossing the rocky hills south of it, and returning to the river in the vicinity of the mouth of 
Canoe creek, (although the grades would not be as easy and uniform,) the least labor would be 
required in removing rocks for its construction, and the short curves avoided, which will be 
encountered in descending the canon itself, and that this will consequently be found the most 
favorable site for the road, 

June 29. — Large numbers of Indians were gathered on the opposite bank of the river this 
morning, but they were evidently afraid to approach us, unless they could take us at a disad- 
vantage, for which they have a noted reputation. At sunrise the thermometer stood at 32^, 
and at 11 o'clock iii the morning in the shade at 80^ F, The day was pleasant, but the 
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atmospliere too smoky to afford distinct views even at short distances. Completing our observa- 
tions in the vicinity of Fall river, we retraced our steps, and rejoined our companions at a 
late hour of the day. 

By referring to my journal from July 15th to July 21st5 during which we ascended the 
Sacramento, from Fort Reading to the second canon, the line just traced to the latter point will 
be found continued to the open valley of the Sacramento, and my northern line' of survey 
complete. 

June 30. — I had been so favorably impressed with the appearance of the broad opening in 
the Sierra Nevada, at the south end of Mud lake, as seen from several points^ that I had deter- 
mined, on leaving them, to return to the eastern base of the mountains and examine it. With 
this object, we therefore followed the old wagon road, near which we had encamped, in a 
general direction for several miles to the south. It led from camp immediately over a high 
ridge, affording an extensive view of the mountain country around us, and of a few peaks of 
the Coast range, seen through low openings in the western ridge of the Sierra Nevada. But 
the smoky state of the atmosphere was such that no distinctive features or outlines could 
be traced in the distant scenery. Seven miles from camp, we entered a forest of majestic pines 
and cedars, through which we travelled for the remainder of the day, but with occasional 
open, grassy spots, on one of which we encamped after a march of 15 miles. After the high 
ridge noticed in the morning, the country was still hilly but easily traversed, 

July 1, — Following the road again, we ascended gradually for fifteen miles over broad plains, 
the pine and cedar forests receiving the addition of the majestic redwood. Many of these 
trees were five feet in diameter, and rising to the height of 125 and 140 feet. Before encamping, 
we descended for three miles by a steep, rough road, to a broad, grassy plain five miles in 
diameter, into which several small creeks were flowing, but we could nowhere discover a certain 
outlet. The hills and mountains, ten or fifteen hundred feet high, surrounding this plain, 
with open spaces between them, are heavily timbered, with the exception of one, which is so 
covered with stones that no space is left for trees. Several graves near camp marked the resting- 
place of unfortunate emigrants. Day's march, 18.84 miles. 

July 2. — We passed out by the south side of the plain to a succeeding one of less size. It was 
here, as before, impossible to determine which way the water flows, if, indeed, it flows at 
all from these plains. We have crossed them in every direction, and as yet have not seen an 
outlet from one of them^ and some of them we have been entirely around. From the second 
we passed to a third of these plains, of the size of the first, in which Pine creek, a fine 
little stream, flows towards its northeastern part, forming a marshy pond, which can only have 
an outlet to Eagle lake, if at all. In this plain we also came upon a wagon-road which had 
been recently used, and which we subsequently learned was the Noble's Pass road, which 
descends to the east by the same line we were about to explore. We followed it, therefore, and 
leaving the plain without ascending more than a few feet, continued our course through a 
dense forest of pine and redwood, passing several grassy ponds, the largest of which we judged 
to be a mile in length. Many of the largest trees were eight feet in diameter and of great 
height. We descended a little before encamping, coming upon a small creek, to which 
emigrants have given the name of Summit, although there are points in the pass several hun- 
dred feet higher than this. In approaching camp through the woods, the road was very 
much obstructed by surface stones, which would have been avoided by following an open, 
level, grassy space leading directly from Pine to Summit creeks, a mile north of the general 
Hue of the road, which enters it, however, at our camp. It was 10,57 miles from our morning 
camp to Pine creek, and 9.61 thence to Summit creek. 

July 3. — The nights are cold in the mountains, but during the day the sun is hot, making 
the shade agreeable. Our path continued to-day through the same dense forest so oftened men- 
tioned. In leaving camp we began almost immediately to descend, and continued to do so 
until encamping at the eastern base of the Sierra Nevada, after a march of 19.71 miles, in 
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Honey Lake valley, whicli extends forty miles to the east. The descending road was very 
stony, but we nowhere saw ledges or steep escarpments of rocks, until just as we were 
descending to encamp, when we passed over heaps of stones forming the edge or termi- 
nation of a rising plain, upon which the higher masses and peaks of the mountain are 
elevated. This wall is vertical in many parts, to the height of thirty feet, but broken and 
fallen at others. The small stream known as Susan river follows the course of a low depression 
seen a short distance to the south of our path throughout the day. It breaks through the rocky 
wall described in a broken canon, and flows gently through the valley to Honey lake, receiving 
two or three small tributaries in its course. Soon after leaving our morning camp, the road 
led over a high rocky butte, (which it could more easily pass around,) from which we had a 
fine view of the lake, a few miles to the northeast. It is several miles in extent, and is set 
beautifully blue in the mountains, which rise from 500 to 1,000 feet above it, covered with 
majestic pines. It has no outlet. We gave it the name of Eagle lake. From the foot of the 
butte a fine spring issues and sends out a creek towards Susan river. 

As we entered Honey Lake valley, we found two brothers by the name of Eoop, busily 
engaged in erecting a log-house and planting a small field. They had been here but a month. 
The lands around them at the head of the valley are very susceptible of cultivation, and are 
luxuriantly covered with grass and abundantly . supplied with water by Susan river and other 
small streams. 

Continuing our journey still to the eastward, we encamped on the evening of the 4th of July, 
after a march of 23 miles, on the shore of Hoiiey lake. 
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CHAPTER V. 

From the valley of Mud laJce^ via Honey lake and Noble's Pass^ to Fort Reading^ at the 
junction of Cow creeh with the Sacramento river ^ California^— July 5 to 12, 1854. 

From Mud to Honey and Pyramid lakes. — Honey Lake valley.— Noble's road. — Boiling spriDgs.—Northern limit of the sources 
of Feather river.—Reascending the Sierra Nevada via Susan river. — Plain from Summit to Pine creeks. — Character of the 
mountain from Susan river to Pine creek. — Grades. — Broad trunk of the mountain — From Pine creek to Black Butte creek. 
Grades. — Country directly west from camp on Black Butte creek ; its impracticability for roads. — Ascending Black Butte 
creek. — Lava field. — Black Butte. — Distribution of sand. — Grades. — Hat creek. — Head of Canoe Creek valley. — Line west 
from Hat creek. — Crossing Wolf creek to the western summit of the Sierra Nevada. — Grades. — Western descent of the 
Sierra. — Battle creek. — Deer flats. — Hill's rancho. — McCumber's mill. — Shingletown. — Narrow ridge and steep descent. — 
Table of grades and altitudes. — Difficulties of the pass for a railroad. — Arrival at Fort Reading. 

July 5. — Messrs. EglofFstein and Snyder, escorted by Lieut. Baker and a detachment of rifle- 
men, continued the exploration eastward to-day, to connect the survey from our camp of last 
night with the line previously explored to the entrance of Smoky creek in the valley of Mud 
lake. From a mile east of camp, Honey lake trends to the southeast for ten miles, to its most 
eastern point, and four miles from camp the party came to the foot of a spur setting down 
from the northern chain of mountains, affording them a view of the country eastward. From 
the vicinity of this spur in the open valley of the lake, there is, extending for several miles, 
an old shore-line raised a few feet above the present level of the lake, but to which it occasionally 
rises, perhaps, at stages of high water. To the eastward of this line the valley of Honey lake 
extends for 14 miles, and is generally of a dry, barren character. During rains and at the 
season of melting snows, small sheets of water stand at short intervals here and there upon it, 
and at present one is seen near the lowest passage to Pyramid lake. Beyond this plain, and 
forming its northeastern boundary, separating it from Mud lake, is a low mountain range, 
varying in height from 300 to 800 feet, with a general breadth of about nine miles. In this 
range several indications of favorable passages exist; but upon examination they proved to be 
worthless, and the party proceeded southward towards the main passage around this spur to 
Mud lake, at a point where Pyramid lake is also separated but slightly from the former, the 
three being united at very high stages of water, by a small stream flowing into Pyramid lake. 
This passage is open and level, and in its narrowest part about a mile in width; and from the 
valley of Honey lake to that of Mud lake^ from eight to nine miles in length, the passage 
to Pyramid lake branching to the south from it. From the position from which it was seen, 
the passage to Pyramid lake appears to cut through an elevated rocky range, with high peaks 
rising on either side above the vertical canon walls. There was a line of green verdure in the 
canon, but no indications could be seen of a permanent stream flowing through it. Three 
small islands in Pyramid lake stand opposite the mouth of the canon, with Pyramid island 
in the distance. The water of this lake is remarkable for its deep-blue color, and contrasts 
strikingly with its yellow rocky islands. 

From our camp of June 14, on the west side of Mud lake, our present camp is approached by 
travelling south, and crossing Smoky creek four miles below its gorge, at the entrance of the 
Madelin Pass, and thence continuing to the southwest end of Mud lake, and following the 
open passage, already described, to Honey Lake valley, and thence by the north shore of that 
lake by a direct line. In the accompanying profile of this pass of the Sierra Nevada, which 
is known as Noble's Pass, the line just indicated is followed. For three miles from the first 
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point the descent is 13 feet to the mile; then ascends 3.60 feet to the mile for 42 miles, and 
7.20 feet to the mile for the next 7.50 miles ; with a descending grade thence to our present 
camp on Honey Lake shore, 8.50 miles, of 22.40 feet per mile — where our altitude is 4,094 feet 
above the sea. 

In returning from their successful trip, Lieut. Baker and party halted a short time at 
warm springs, sixteen miles from camp; and at 10 o'clock at night, after a ride of 44 miles, 
encamped at a small spring of cold water, around which they found a little scattered grass. 
At 4 o'clock on the following morning they resumed their journey, and arrived at camp 
at 8 a. m. 

Honey Lake valley is forty miles in length, east and west, and twenty in width. The 
extent of the lake itself we could not well determine, from its low shores ; but it is about 
fifteen miles long, by eight or ten broad. It is shallow, and surrounded by low, marshy 
meadows, and extensive fields of tulare flags; but, outside of these marshes, the plain is firm 
and the travelling excellent. Its water has a disagreeable, alkaline taste. Towards the head 
of the valley a bold ridge rises from the plain, and extends back to a high, timbered range, 
rising 3,000 feet above the lake, and entirely enclosing the valley on the south. Its altitude, 
for many miles, is very uniform, not having a conspicuous peak upon it, nor a single break for 
a water-course. A few banks of snow still remain upon its summit. It extends to the east, 
falling off gradually to the canon leading to Pyramid lake, and to the west of the summit of the 
Sierra Nevada, forming the southern chain overlooking the broad depression of Noble's Pass. 
To the north of Honey lake the mountains are broken, and destitute of timber ; and, although 
connected in the eastern part, by ridges or spurs, with the Sierra Nevada, there are large 
depressions behind them ; and the Noble's Pass road, which ascends Smoky creek for a 
short distance above Mud lake, passes behind them for a few miles to obtain water and grass, 
entering this valley over a low, broad ridge, near our camp. But the valley on the north side, 
towards the west, is enclosed by the main trunk of the Sierra Nevada, which rises into high 
peaks on the prolongation of the northern line of the valley, leaving a gradually ascending 
and very broad depression at its head — the line of the pass for many miles — with a few peaks 
rising above the general elevation, and the high, snowy peak of Mount Saint Joseph standing 
a conspicuous landmark on the western line of the Sierra Nevada, and overlooking the valley 
of the Sacramento. 

Near our present camp there are fine boiling springs, in one of which a column of water, 
twenty inches in diameter, boils up a foot or more, at a temperature of 205° Fahrenheit ; and, 
in the large stream which flows from it, the temperature is 170° fifty yards from the spring. 
Besides this, there are numerous hot springs, varying in temperature from 170° to 190°, from 
which gas escapes freely with the water. The rocks in the springs have a dark, volcanic 
character, but the surrounding masses are gray. 

We had now examined every favorable indication for a pass which we could discover on the 
eastern slope of the Sierra Nevada in the vicinity of Mud lake ; and I determined to turn my 
course westward again, and extend my examination of this pass to the valley of the Sacra- 
mento. It was supposed before commencing this survey, that any pass in this vicinity, leading 
to the summit of the Sierra Nevada, would necessarily bring us upon the waters of Feather 
river ; but, in our several passages across these mountains, it was conclusively established that 
no water does, or can, enter that stream from north of the fortieth degree of north latitude, and 
that no pass north of Pyramid lake approaches it. 

July 6. — Turning westward, we followed the valley of Honey lake, which was swarming 
with ducks and pelicans, and crossed Willow creek after travelling 11.36 miles — our barometers 
indicating, in this distance, a change of level of but fourteen feet — with an ascending grade of 
11.70 feet per mile, for 8.64 miles, thence to the foot of the pass at Koop's farm, where we 
encamped, after a short march, on the seventh of July. 

July S. — In reascending the Sierra Nevada to-day, I followed the course of Susan river, 
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which descends in a broken, rocky ravine; and in its lower portion its walls frequently become 
vertical for considerable distances, partaking exclusively of the canon character. Seven miles 
above the valley it is entered by a large ravine from the southeast, but it still preserves its 
general course, and eventually runs out. It is frequently broken throughout its entire length 
by small side ravines, and is generally narrow at the bottom and .broad at the top ; but, for 
short distances, it is alternately broad and narrow at the top and bottom. For the first three 
or four miles above the valley^ the ravine is from two hundred to two hundred and fifty feet 
deep, but above that it seldom exceeds forty feet, except where small ridges, or spurs, approach 
it, when its walls become much higher, but are less vertical. After ascending it for eight 
miles, we crossed it, and ascended an elevated peak near it. The position of this peak was 
favorable for observation; but we could nowhere discover a route superior, or at all equal, to 
the one we were following, for a railroad to ascend this pass. Continuing our examination, 
therefore, we ascended the stream for four miles on its southern bank, to where it again 
receives a considerable branch from the southwest, and two small ones from the opposite side. 
But it was here rapidly running out ; and a short distance above, the main stream descends 
in a channel but slightly depressed below the surface of the broad mountain plain which we 
were approaching. Passing again to the north side of the stream, we ascended it a short dis- 
tance, and then crossed over and encamped with the main party, which had followed the road, 
on Summit creek, at our former camp of July 2. 

July 9. — In leaving camp this morning, I followed the open, grassy plain, lying between 
Summit and Pine creeks, while Mr. Eglofistein proceeded with a party down the former stream 
until it disappeared in the plain ; and then crossed over, without any material change of level, 
to the head of Susan river ; and thence continued our line of yesterday, from Susan river by 
the ascending plain to Pine creek. This portion of the mountain is unobstructed by any 
sudden rise or fall, and can be traversed for several miles in any desired direction without 
obstruction. It will require a minute survey of the lower portion of this pass, to determine 
the best line by which to effect its ascent by a railroad ; whether by ascending the ravine of 
the river, by which the grade is comparatively small, or by rising as soon as possible to the 
top of the ravine, with a heavier grade, thereby avoiding, to a considerable extent, the expensive 
labor of removing rocks for its passage. It is believed to be practicable to accomplish either. 
The ascending grades by the river, from Poop's farm, are, for the first four miles, an average 
of 10.10 feet to the mile; and for the next four miles, 105.50 feet to the mile; then 59.10 feet 
to the mile for 4.50 miles; and for the next 7.25 miles, after leaving Susan river, 75.10 feet 
to the mile; followed by 31.10 feet to the mile for 7.25 miles, and 54.30 feet per mile for 
2.25 miles ; with a descending grade of 27.70 feet per mile for five miles, to the west side of 
Pine creek. From Pine creek we passed through the open pine woods, and, bearing to the left, 
followed a grassy plain, gradually descending for 4.73 miles, with a high ridge on our left, 
which we continued to pass around, changing our course more to the south as we progressed. 
This prairie was from one to three miles wide, and was marshy in the southwestern part, where 
it terminates. Leaving it, we again entered a heavily timbered district, descending consider- 
ably for 3.75 miles, when we came again into an open prairie, and encamped on Black Butte 
creek — a small stream, three feet wide, flowing a little to the west of north, and eventually 
disappearing in the plain. The characteristic feature of the country traversed to-day is the 
broad trunk of the mountain — the plains which we are following — surmounted by elevated 
peaks and ridges, having no uniform direction, and with elevations varying from five hundred 
to three thousand feet above the plains^ with drifts of snow only upon the most elevated peaks. 
From west of Pine creek to this camp the average natural grades, given by our barometers, 
are, for the first 2.89 miles, a descent of 63.20 feet to the mile ; and 19.50 feet per mile for 
the following 1.84 miles ; and 71.90 feet per mile for the next 1.70 miles; and 64.90 feet per 
mile for 2.05 miles ; and 113 feet per mile for 1.55 miles thence to camp, where our altitude is 
5,084 feet above the sea. 
76 
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July 10. — From our last camp the road ascends Black Butte creek, which, for several miles, 
descends a broad valley, enclosed by high, rolling mountains to the northwest, and a more 
abrupt, but less elevated ridge, to the southeast. But to the west of that camp, passing north 
of the first-mentioned mountains, the view is unobstructed, except by timber. I therefore 
divided my party, examining the more southern route by the creek myself, and directing Mr. 
Egioffstein to pursue a general western course, by the most favorable route he could discover, 
to the most western ridge of the mountains. He proceeded through the dense pine forest, 
gradually ascending, but without obstruction, for five miles, but immediately afterwards came 
upon a precipitous rocky descent, increasing in height to the south, where it unites with the 
elevated mountain in that direction, and extending to the north far into the valley of the 
Sacramento towards Fall river, and nowhere presenting a practicable point for the descent of a 
wagon-road even, and much less of a railroad ; and it was only after the most persevering efforts, 
and repeated failures, that he succeeded in effecting the descent with his party — descending 
967 feet at an angle of nearly forty-five degrees, into the large, rocky valley of Canoe creek. 
This valley extends north to the Sacramento, and in some parts is several miles broad, but 
in others narrow; and is occupied, at intervals, by extensive beds of volcanic rocks, with 
intervening grassy spaces and pine forests, in which game is very abundant. Two considerable 
creeks enter it at its head, from the vicinity of Mount Saint Joseph, and unite to form Canoe 
creek; but it is probable that this stream sinks and reappears several times in its rocky 
course before reaching the Sacramento. For three miles up Black Butte creek our route followed 
immediately upon the banks of the stream, and thence followed the open, rolling pine woods, 
for 5.90 miles, to where the creek descends from higli hills to the south. For several miles of 
this ascent the ground was covered with black, cindery sand, thin at first, but becoming very 
heavy as we progressed. 

After leaving the creek we passed two or three small ponds, and entered one of the most 
recently formed and strongly marked volcanic fields we have seen in these mountains. It occu- 
pies a valley of three or four miles in length, by one or one and a half in width. The lava 
rocks are black, and about 100 feet high, occupying the valley in a confused mass, which it 
would be difiicult to cross on foot. On the north side of this field stands the Black Butte, some 
800 or 1,000 feet high. It is conical from its base upwards for several hundred feet, and is 
terminated in a peak with a semi-spherical outline; and its whole surface, as black as the 
darkest iron ore, is covered with a coarse, pebbly sand, formed from its crumbling mass, which 
has so smoothed its surface that a pebble would roll from its summit uninterruptedly to its 
base. The sand over which we approached this butte is uniformly distributed around it, 
as from a central crater, becoming thin towards the edges, and then disappearing. The width 
of the valley of Black Butte creek, and the broad, ascending base of the range enclosing it to the 
northwest, are such, that, in the construction of a railway, they will admit of a uniform grade, 
which will necessarily be heavy until passing the Black Butte, or for twelve miles. The road 
should ascend by the line indicated, for nine miles, to the small ponds at the foot of the lava- 
field; and thence be continued to the south and west, passing around it, and, returning north- 
ward, pass a short distance to the west of Black Butte. This line will increase the distance and 
improve the grade given in the profile. The distance from our morning camp to this point, by 
the road, is 11.69 miles, and the average grade 101.80 feet to the mile; and the greatest 
distance which could be gained, would not probably diminish it below 80 feet to the mile. 
From tlie point thus gained, in a broad depression, west for 1.8*7 miles, the descent is 25.10 feet 
per mile ; and 19 feet per mile thence for 1.53 miles to the west, to a small spring; with an as- 
cent of 5.80 feet per mile for 3.75 miles, to where the road should cross Hat creek. This point 
is reached by following the present emigrant road, west of the little springs just mentioned, 
until it reaches the head of Canoe Creek valley, where, instead of descending into that valley, 
following the wagon road, a railroad can only be continued to the west by bearing a little to the 
south and ascending the stream, to which there is no obstruction, for a mile, and crossing it at 
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the point already designated, where the valley of the stream is on a level with the approach 
to it. Immediately west of this creek a spur from Mount Saint Joseph — which stands but a 
few miles to the south of this pass — extends a short distance into Canoe Creek valley ; and 
is followed to the west by the narrow valley of Wolf creek, immediately beyond which the most 
western ridge of the Sierra Nevada rises. The spur between the streams is heavily timbered, 
but more or less rocky, and falls off rapidly to the north, affording the means of passing it 
by almost any desired line. It is, however, more or less broken by small ravines of an ordinary 
character. The valley, or ravine^ of Wolf creek is narrow and deep, but can be readily passed 
by ascending its eastern side nearly to its head, and crossing a deep, dry ravine on the spur, and 
following it until reaching the creek, whence the road should be carried immediately along the 
side of the rocky, timbered ridge to the west, to the western crest of the Sierra Nevada. The 
average grades by this line from Hat creek, are, for 2.75 miles, 45.10 feet per mile; and 154.4 
feet per mile for 0.50 mile; and 21.30 feet per mile for 1.50 miles, to Wolf creek; with an 
ascending grade of 45.50 feet per mile for two miles thence to the western summit of the pass. 
The side of the mountain, from Wolf creek to this summit, is broken by two or three large 
ravines, and, besides being covered with surface-rocks, large ledges crop out at various points 
upon it. The summit depression of the pass itself is three-fourths of a mile broad towards the 
east, and very soon expands to two miles — a high, round peak, destitute of timber, rising to the 
north to the height of 300 feet; and, to the south and east, steep, rocky peaks and masses 
rise towards Mount Saint Joseph, (sometimes called Lassen's Peak,) which is three or four 
miles distant, and covered with snow from its summit downwards for a thousand feet. We 
encamped on Wolf creek, two miles east of the summit. Day's march, 20.34 miles. 

July 11. — We returned to the summit of the pass, which is covered with immense heaps of 
broken stones, covering miles of surface, like rubbish from a quarry, but so level that water 
stands upon it in various places for half a mile, and it is lightly timbered. Its approximate 
altitude is 6,074 feet above the sea. The descent from it to the valley of the Sacramento is 
unobstructed, and, unfortunately, very direct. For five miles from the summit about half of 
the descending plain or broad ridge is timbered, and the open portion covered with a dense 
thicket of mansanita bushes. Unfortunately for us, on both occasions on which we passed 
this summit, (we repassed here on the 25th of July,) the view of the mountains for any consid- 
erable distance below us was obscured by a smoky atmosphere, and the valley of the Sacra- 
mento entirely invisible from the dark cloud of smoke which hung over it^ over which, however, 
as over a blue sea^ peaks of the Coast range were occasionally visible. The plain of descent 
widened rapidly at first, as we descended, and four miles from the summit we judged it to be 
four miles in width, limited on the south by the deep ravine of Battle creek, (descending from 
Mount Saint Joseph,) which, however, soon runs out into the general level of the descent, and 
broken on the north by a formidable dry ravine commencing near the foot of the rubbish heaps 
at the summit, and extending several miles, and numerously intersected by ordinary ravines. 
Coming upon Battle creek, the road descends it for a short distance, and crosses it where it 
bends to the northwest, the road continuing its direct course, and entering a dense forest of 
pine, cedar and redwood. The mountain continued to fall off rapidly, and we made short, 
steep descents for a few hundred yards at a time, as from successive terraces. But after crossing 
the creek there is a deep ravine seen 3.50 miles to the southwest of the road, and nearly paral- 
lel with it, marking the southern slopes of the level intervening space between Battle creek and 
one of its tributaries, which descends from the south side of Mount Saint Joseph. This space 
is embraced in the general plain of descent, and considerably increases its width, affording the 
means, by its uniform character, for continuing the curves of a railway in any desired direction 
to the south of Deer Flat, nine miles from the summit, where a small farm is established on a 
few acres of open prairie, and thence to Hill's rancho, 3.69 miles below, on Battle creek, where 
the descent for much of the distance is imperceptible. Crossing the creek, we continued on 
through the same dense forest, interspersed with large branching oaks, across the most favorable 



Hosted by 



Google 



52 



NOBLES PASS. 



and perfectly practicable section of the pass, and encamped near McCumber's mill, 8.72 miles 
below. 

In the early part of the day the road was very much obstructed by loose stones, but for the 
last fifteen miles it was very fine. Many of the pines were from four to six feet in diameter, 
and from one hundred to one hundred and fifty feet high. Several mills are in successful opera- 
tion in the vicinity, and others are being built. Day's march^ 23 miles. 

July 12. — For two and a quarter miles this morning — passing through Shingletown — the 
descent was scarcely perceptible ; but the country there becomes more broken, and formidable 
hollows and ravines extend from the road north to Bear creek — which before lay considerably 
to the north of the line of descent — rendering the winding of a road in that direction quite 
impossible. The country also became more broken to the south, towards Battle creek, leaving 
comparatively a narrow ridge ujoon which to eff'ect a descent to the foot of the mountains. The 
distance between the streams themselves is about 4.25 miles at this point, and is not only broken 
by the large hollows referred to, but the remaining portion of it, 1.25 miles wide, the most 
fayorable line and greatest width which we could discover for the construction of a railway on 
this part of the descent, falls off rapidly and is very broken, and intersected by broad and deep 
ravines, especially outside of the narrow ridge followed by the present wagon road. This narrow 
ridge continues for four miles, but the descent is still rapid for seven miles further, and the 
country broken into narrow ridges descending to the west, yet there is much greater room for 
increasing the distance and overcoming the descent. The country is here no longer a forest, 
but a broken and open oak prairie, dry and parched at this season of the year, but very soft 
and miry during the rainy season. Forty miles below the summit we were passing the lowest 
foot-hills of the mountains, and were fairly in the open valley of the Sacramento river. The 
heat increased with our descent, the thermometer standing, in the shade at 3 o'clock p. m., 
at 106° Fahrenheit. We continued on, however, and encamped, after a march of 23.72 miles, 
at Fort Beading, on the west side of Cow creek, a mile and a half above its junction with the 
Sacramento. 

Tahle of approximate average grades ^ in descending hy a very direct 
line from the western summit of Noble's Pass of the Sierra Nevada 
to the Sacramento river. 



Stations. 


Intermediate 


Total dis- 


Average de- 


Altitudes 


Remarks. 




distances. 


tances. 


scent per mile 
ia feet. 


above the sea 
in feet. 




Summit 








6,074 




Battle creek 


""s.'oo"" 


5.00 


"""49.'8b"" 


5,825 






2.50 


7.50 


212. 60 








2.12 


9.62 


284. 00 






Deer Flat 


2.14 


11.76 


174. 50 


4, 318 






1.69 


13. 45 


101.70 






Hill's rancho 


2.00 


15.45 


7.35 


4,131 






4.14 


19.59 


47.60 








3.58 


23. 17 


136. 60 






McCumber's mill 


1.00 


24.17 


54.60 


3,491 


Camp, 




2.38 


26. 55 


2.80 








3.05 


29.60 


230. 10 








2.19 


31. 79 


235. 50 








3.78 


35.57 


186. 20 








2.93 


38.50 


166. 90 








2.54 


40. 04 


78.80 








4.37 


45.41 


41.40 






Fort Eeading 


2.25 


47.66 


14. 10 


674 


Total descent 
5, 400 feet. 



In the preceding table and the profile of Noble's Pass, accompanying this report, for the first 
five mileB from the summit I have given the longest line of descent which can be obtained (the 
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direct line being but three miles) by winding from tbe summit of the pass south along the foot 
of the nearest peaks, and touching Battle creek. Below this, the distances and line of profile 
are those of the direct line of descent; for the total descent, 5,400 feet — 5,000 being confined to 
the first forty miles of the direct line — is so much more unequally distributed than was antici- 
pated when making the survey, that^ at two points it is not practicable, without a minute 
survey and actual location of the road, to indicate a continuous line upon which- a railway 
can be successfully constructed to descend this pass ; and I have, therefore, not deviated from 
the direct line. But it can only be carried below the point indicated on Battle creek by contin- 
uing the curve and crossing to the north the deep ravine before referred to, and again re-crossing 
it on a curve to the south, returning to and across Battle creek, and thence, by a continued 
series of similar curves, effecting the descent. The width of the descending ridge is so great, 
and its general character such, however, as to establish the strongest probability of the prac- 
ticability of effecting the descent on large and practicable curves to Hill's rancho; and there is 
no difficulty in continuing it thence to McCumber's mill — 24 miles (including the curve for the 
first five miles) from the summit. From this point the road should follow, for some distance, a 
branch of Battle creek to the south, relieving, as far as practicable, the difficult section below 
Shingletown; for the broken narrow ridge by which the descent must be continued for four 
miles below this point is such, and the descent so great, as to render it doubtful whether it 
can be successfully descended without stationary power. A further survey and actual location 
of the road, as before indicated, is, however, necessary to determine this point. And if the 
general character and location of the route connecting with this pass is such as to render the 
determination of this point desirable, the resurvey should be continued to the summit of the pass. 

The section immediately succeeding the one just indicated is that of the foot-hills of the 
mountains; and is rough, descending in narrow ridges, but a railway can readily be carried 
over it. 

We were courteously received at Fort Beading by the commanding officer. Colonel Wright, 
and the other officers of the post, and hospitably entertained by them during the two days 
which we were detained in getting our animals shod and procuring necessary supplies for our 
trip up the Sacramento to the mouth of Fall river, to complete the line .of exploration by the 
Madelin Pass. 
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CHAPTER VI. 

Ascent of the Sacramento river from Fort Reading to the mouth of Fall river ^ (line of 
the Madelin Pass^) and thence hy the valley of Canoe creeh to Nohle^s Pass^ and return 
to Fort Beading — July 15 to 26, 1854. 

Character of the Sacramento valley above Fort Reading. — Mining village. — Sacramento river enclosed by mountains ; its char- 
acter. — Trail to Yreka. — Stream known as the Sacramento. — McCloud's Fork. — Salmon. — Pittsburg ferries. — Snows and 
freshets. — Ascent of the river.— Rapids.— Hot spring.— Re-ascent of mountain.— Riyer still shut in by precipitous mountains. — 
Valley at the mouth of Canoe creek.— Second canon of the Sacramento ; its character. — Table of grades from Fall river to 
Fort Reading. — Completion of the survey of Madelin Pass. — Return to Black Butte creek, Noble's Pass. — Numbers of In- 
dians daily seen, — Fields of lava. — Valley of Canoe creek; difficulty of its passage. — Disappointed in the course of Black 
Butte creek. — Night march. — Return to Fort Reading. — Sacramento valley. — Party disbanded. 

July 15. — Leaving Fort Eeading^ we ascended the valley of the Sacramento, by a general 
course a little west of north, passing over a hilly country of open oak prairie for sixteen 
miles, and encamped without reaching the river, which is a few miles to the west of our path. 
For several miles above the Fort the valley of the river is an open, rolling prairie, more or 
less timbered with oak and a small growth of pine. The general level of the country is, 
however, elevated above the immediate plain of the river banks, and is broken by dry ravines 
and hills, which continue to rise as they recede from the stream, and are eventually united to 
the great mountain masses which entirely enclose the head of the valley, and shut in the river 
from immediately west of our present camp upwards to the mouth of Fall river. 

July 16. — Five miles from camp, this morning, we came to a small mining village called 
Churntown. It consists merely of a dozen miserable log-huts, and being badly supplied with 
water at this season of the year, is in a thriftless condition. The day, too, was intensely hot, 
and the men had everywhere thrown by their tools — not a man being seen at work. It was 
four miles from this village to the Sacramento river, directly north, and its mountainous position 
cannot better be illustrated, perhaps, than by the fact, that the stream or rivulet which supplies 
Churntown with water rises but a mile from the river, but instead of flowing north towards 
ii, it descends in the opposite direction, and enters it below our last night's camp. From the 
head of this creek we descended by a very steep Indian trail directly to the river, where it is 
two hundred feet wide, flowing with a very rapid, powerful current, and, with the exception of 
short distances here and there, breaking over a rocky bed. In seasons of high water it sends 
down immense volumes, the drift being ten and fifteen feet above the present stream. The 
mountains rise abruptly from the river banks to the height of eight and ten hundred feet. 
They are timbered with pine and oak near the river, but rocky ledges slope down to the water's 
edge; and it is, at intervals, impossible to ride along the Indian trails which lead over the 
water- washed drifts and heaps of rocks lying on the banks. At points where rocky strata crop 
out on the river banks, the Indians themselves are forced more or less to ascend the side of 
the mountain in travelling up and down the river, and in many instances, to avoid long 
bends of the stream, pass over the projecting spurs. In its mountain course the river is wind- 
ing ; but in its general direction in this part, it descends from a little east of north, and continues 
it a short distance below our present position, when it changes more to the south and eventually 
a little to the east, as it enters the open valley below. We began its ascent by riding, when 
we could, on the trails, but were frequently forced to leave them and pass over spurs, up which 
our animals could not carry us, and we suffered greatly from the intense heat of the day. 
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The river is followed on the opposite bank by a heavy pack-trail leading to Yreka; but it 
soon leaves the main river, and follows the course of an affluent from the north, which has 
been generally mistaken for the Sacramento itself. It is, however, but a small stream com- 
pared with the main river, to which the name of Pitt has been given. Six miles above the 
mouth of this stream we came to the mouth of McCloud's fork, a larger stream than the former, 
also entering the Sacramento from the north. Salmon abound in this stream, and in the Sac- 
ramento, but far more abundantly below this junction than above it. The stream was lined 
with Indians, many of whom were entirely naked, while others were provided with a single 
garment, or had their faces blackened with tar in mourning for their friends — the tribe having 
been recently severely punished by the neighboring miners and settlers, whose friends had been 
killed by them. From McCloud's fork, two of them accompanied us to our evening camp, 5.25 
miles above, which we reached at dark, drenched with perspiration, our animals trembling with 
heat and fatigue. At this point there is, on the south side of the river, a small grassy prairie 
a few hundred yards wide, and a ferry is established by a Mr. Dribblesby for the use of a 
mining town, three miles to the north^ called Pittsburg. The river, for a mile opposite this 
prairie, flows with a gentle, unbroken current; but at its foot makes a short bend, and desends 
rapidly over its rocky bed. I purchased from one of the Indian women, to-day, a girdle of the 
size of an ordinary rope, made entirely of human hair. Day's march, 24 miles. 

July 17. — We rode on the bank of the river, this morning, for two miles to Silverthorn's 
ferry, and were then driven high up the mountain to avoid deep ravines, and to pass around 
ledges and masses of fallen rocks found at a few points — the mountains dividing the valley of 
Cow creek, which we occasionally overlooked at a distance, from the river immediately below 
us. The character of the river was the same to-day as yesterday, curving among the high hills 
and mountains. The timber of the forests was also the same, and the character of the hard, 
dark, trachytic rocks unchanged. Indian smokes curled upwards from every part of the mount- 
ains where they were engaged in burning the grass to catch grasshoppers, upon which they 
feed, regarding them as a great delicacy. We encamped on a small flat, 200 yards wide and 
a mile long, on the river bank, 10.50" miles above our morning camp. From the most reliable 
information we could gain from persons who have lived on the river for two or three years past, 
the amount of snow which falls upon the higher parts of the mountains is large ; but upon the 
river itself it is small, never exceeding four or five inches in depth. They also state, that upon 
the river banks, which are completely sheltered from the winds, it never accumulates in drifts, 
being deposited on the sheltered sides of the mountains long before reaching the stream. 
They state, also, that the river is never choked up with ice, but that it rises ten feet above its 
general level in times of great freshets. 

July 18. — Clambering along the mountain sides, we again returned to the river 4.70 miles 
above our morning camp ; and in passing a rocky point several mules were crowded into it, 
and swam vv^ith their packs to the opposite bank. And in addition to previous difficulties 
encountered in following the river banks, it was obstructed by dense thickets of bushes and fallen 
trees lying at right angles to our path. But to ascend the mountain sides, and pass along 
where we could observe the character of the river, was also very difficult, and several of our 
animals repeatedly lost their footing and rolled back hundreds of feet, in passing the steepest 
points. We were constantly in positions to overlook the river, but did not again descend to it 
during the day, its character remaining entirely the same. The mountains, however, became 
higher, and the ravines longer. We encamped, after a march of but 11 miles, at the head of 
a ravine, where we found a small spring and a little grass in the open pine and oak forest. 

July 19. — We returned again to the edge of the mountains overlooking the river, and at 
9 o'clock a. m. again descended to it, hoping to be able to follow it; but we here found it more 
confined by rocky ledges than in any other part of its course, the ledges being, at some points, 
quite vertical on alternate sides of the river. The ravines, too, were more rocky and precipitous 
than before, and we were forced, after examining it, to retrace our steps for nearly a mile, when 
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we again turned up the river, and crossed two or three small streams, gaining a position from 
which we overlooked it for several miles, both above and below, but we could discover no im- 
provement in its character : our course, however, changed to nearly due north, parallel with 
the river, and but a short distance from it. The summit of the mountain was broad and level, 
and the timber unusually heavy, and a fine growth of raspberries reminded us of our boyish 
days. At the end of this direct course, we again descended to the river, and found it a foaming 
rapid for several miles above its change of course. Its fall here is twice as great as in its 
general descent. Just above its change of course there is a small boiling spring, the stream 
from which immediately falls into the river. Above this spring there is a rocky valley, half 
a mile wide, timbered with oak, in which we encamped after a march of 23.50 miles. The 
mountains passed to-day were more elevated than those crossed yesterday, but were not so diffi- 
cult to traverse. 

July 20. — We followed the rough bank of the river, this morning, for 7.50 miles. On the 
side of the trail there was something like a valley, uneven and rocky, but it soon became rough 
and broken; and the mountains, eventually shutting in close to the stream, were too steep, 
and too much obstructed by fallen timber and dense thickets of bushes, to admit of further 
progress along its shores. The opposite bank was, at the same time, more than usually steep 
and rocky, and at some points almost vertical. There was no alternative, therefore, for us but 
to re-ascend the mountains; for, with our force, we could not have progressed three miles a 
day by cutting a road along the mountain base. The ascent was very steep and difficult, and 
we were occupied four hours and a half in effecting it. And when we had gained the summit, 
which we followed for some miles high above the stream, which could be traced by its foaming 
current, not only where we were passing to-day, but at the foot of the long line of the heavily 
timbered summit followed yesterday, we encountered such a dense growth of mansanita and 
laurel bushes that it was only by the most persevering efforts that we could effect a passage 
through them. Steep ravines extend from the river quite to the summit of the mountains, and 
we were always forced to pass around them. Coming eventually, however, to an open woods, 
we pushed rapidly forward, and at sundown came upon an open, grassy prairie, abundantly 
supplied with water. This was the first grass we had seen during the day's march of 18.50 
miles, and was a most welcome sight. 

July 21. — We passed directly over the crest of the mountains towards the river, to points 
where we could overlook it immediately at our feet. For several miles below us its banks 
were as high and rocky as at any point below ; but immediately in front of us, and for a short 
distance above, with one exception, the projecting ridges or angles were low, and for short 
distances one could ride comfortably along the base of the mountains. The river was, however, 
still shut in by mountains, and its current was as rapid as ever. But the mountains were 
so broken by ravines that we could not pass along them, and were obliged to recross the sum- 
mit, where we at once came upon a more level country, but very rocky and dry. The mountains 
on the river also began immediately to fall off, and we easily returned to it a short distance below 
the mouth of Canoe creek, where there is a small valley extending for five miles along the 
river. This valley is a mile wide only, but the mountains above are low and retreating. Canoe 
creek is sixty feet wide at its mouth, with a current as rapid as that of the Sacramento. The 
Indians have large fish-traps arranged in it, but the salmon season has not yet arrived. Cross- 
ing the creek we ascended to the head of this valley, passing several holes dug by parties 
searching for gold ; and at the head of the valley reached the foot of the caiion, before described 
as the second canon of the Sacramento, immediately below the mouth of Fall river. The walls 
at the lower end are higher, but much less vertical than at the upper end of this canon; and 
the accumulated mass of fallen rocks extends from the water nearly to the top. It is much 
wider also at the lower than at the upper end; and the peaks rising on the terrace above, sloping 
gently back, are less elevated. It is, however, a formidable canon, cut deep through strata of 
trachytic rocks ; and in descending the Sacramento with a railway, as before stated, it will be 
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a point, which can only be determined by a minute survey, whether it will be easier to pass 
around it to the south, over the lava fields a1 the foot of the ridge or butte which rises on that 
side of the canon, and return to the river at the mouth of Canoe creek, than to descend by the 
caiion itself. 

Table of approximate average grades in descending the Sacramento 
river y from the mouth of Fall river to the head of steamboat naviga- 
tion at Fort Beading^ California. 



Stations. 


Intermediate 


Total dis- 


Average de- 


Altitude 


Remarks. 




distances. 


tances. 


scent per mile 
in feet. 


above the sea 
in feet. 




M6utli of Fall river. . . 








3,249 


TTftad of Rflp 


Foot of second canon. 


8.95 


8.95 


35.00 


ond canon 


Mouth of Canoe creek. 


4.70 


13.65 


14. 00 






Sacramento river 


22.50 


36.15 


30.70 






Sacramento rapids . „ . 


7,50 


43.65 


59.60 


1,730 




Sacramento river 


26. 50 


70.15 


21.70 


1,156 






4.70 


74.85 


16. 60 


1,078 






10.50 


85.30 


11.80 


954 




McCloud's Fork 


5,25 


90.55 


6.10 


922 




Sacramento river. .... 


11.75 


102. 30 


7.20 


837 




Fort Reading...- 


22.90 


125. 20 


7.10 


674 





Having completed, by this connection, my exploration of the line of the Madelin Pass entirely 
through to the head of steamboat navigation on the Sacramento, we turned our course towards 
the south to explore the country drained by Canoe creek, and, if possible^ discover a route con- 
necting the Sacramento, at the mouth of that creek, with Noble's Pass at Black Butte creek, 
where the emigrant road first strikes it in crossing the mountains from the east, by which, 
if no better route could be found, the steep descent from that pass to the west would be avoided. 

The ascent of this creek for the first mile led us over thorny bushes and rocky bluffs ; and in 
their passage we were greatly aided by a heavy Indian trail, always serviceable when available, 
and here doubly acceptable, for our animals were both jaded and sore-footed from constantly 
travelling on the sharp angular fragments of rocks. For the first mile, also, the stream was 
full of foaming rapids at short intervals ; but above that point we came to an open grassy prairie 
of small extent, through which the stream flows gently, and in its passage receives two or three 
respectable tributaries, one of which, from the southwest, falls with considerable noise into the 
main stream. We encamped under a wide branching pine in the centre of this prairie. 

July 22, — Just above our morning camp we ascended a terrace wall, fifty or sixty feet high, 
to a nearly level plain, upon which we followed an Indian trail for two miles. This plain was 
covered in various parts with grassy ponds, but it was obstructed to the southeast and east by 
large fields and hills of volcanic rocks, with dark ledges and masses here and there, and it was 
apparently impassable. To the west there was an open pine woods and a low range of hills, 
apparently succeeded by another plain, upon which there is a lake called Freaner, the name of 
an unfortunate gentleman who is supposed to have been killed by the Indians in its vicinity. 
Many Indians were daily seen in every part of the mountains, but they invariably fled 
upon seeing us. Dismounting from our animals, we determined to attempt the passage of 
the field of lava (pedrigal) to a high bluff beyond ; but the path was so bad that many of them 
could not be led, and we were obliged to remount, and in two miles succeeded in extricating 
ourselves from it by the most difiicult path I have ever seen. Ascending the bluff, the red soil 
of which was friable and dusty, we still found a stony path, but it afforded us an extensive view 
of the country for many miles, overlooking the Sacramento and Fall rivers, and the valley of 
Canoe creek. Here, as above, the valley of Canoe creek is but a few miles wide, and is almost 
entirely occupied by fields of volcanic rocks^ — the part we had crossed being but a small angle 
8& 
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of it. The conrse of Hat creek, wliich. enters it at its head, could nowhere he traced, and it is 
prohable that it occasionally disappears among the open rocks of the valley, and again reap- 
pears when no longer finding a subterranean passage. Our course continued along the hlufF, 
which is broken by deep ravines, and is the same that Mr. Egloffstein encountered in crossing 
to the west from Black Butte creek on the 10th instant, and by which we hoped to reach that 
stream, as it was supposed to be an affluent of Canoe creek, and it was near night when we 
reached the base of the mountains south and west of our former camp on that stream without 
finding it, or, indeed, any but the most trifling amounts of water in springy places ; and as the 
country to the north, to the line we followed in our trip to the mouth of Fall river, was over- 
looked by us all day, and we could nowhere discover any indication of a stream, we came to the 
conclusion that, like most of the streams we have seen in these mountains. Black Butte creek 
sinks in some of the grassy plains before reaching the river. We were therefore obliged to turn 
eastward to find a suitable camp, and were soon overtaken by night in a dense forest, obstructed 
by a thick undergrowth, ledges of rocks, and fallen timber. But I determined, notwithstand- 
ing these difficulties, and that there was no trail— the stars being visible, however, through the 
pines— to proceed to our former camp on Black Butte creek. But as I could not see the ground, 
even when on foot, I owed my determination entirely to the confidence I had in my mule to 
conduct the party safely through. I gave her a loose rein, only occasionally bringing her back 
to the proper course when forced from it by insurmountable obstacles, and the nien set up a 
merry song to enable them to follow each other ; but it was not until 11 o'clock at night that we 
emerged safely from the forest at our former camp, after a most laborious ride of 35 miles upon 
which we were engaged for fifteen hours. We had failed, however, in finding a route by which 
to descend with a railroad from this point to the mouth of Canoe creek, having traversed a 
rough, broken country, and encountered abrupt descents, which we could discover no means of 
avoiding. 

From this point we returned to Fort Beading, re-examining the most difficult parts of Noble's 
Pass to the west, the result of which is embraced in the report already given of that pass, where 
we arrived on the 26th of July, and were kindly received by our friends. Fort Beading is in 
latitude 40° 30' 02'', and by the course of the river about 300 miles from the sea, but only 
200 or 220 by the direct course of the valley, and, as indicated by our barometers, 6H feet above 
it. The valley of the Sacramento is here from ten to fifteen miles wide, but is more or less 
occupied by the foot-hills of the Sierra Nevada on the east, and of the Coast range on the west^ 
aiid these hills occasionally extend in bluffs, of sixty and a hundred feet in height, quite to the 
river banks; but they become much less frequent as we descend, and eventually entirely disap- 
pear near the river, and the valley becomes wider, more open, and level. It is occupied in 
various parts, throughout its whole extent, by extensive farms and flourishing settlements, and 
is well known to be finely adapted to the construction of a railway. 

Having thus connected my line of survey with this valley by the most practicable route, as 
required by your instructions, 1 at once disbanded my party, and reported to you in person, in 
this city, on the 12th of September, 
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CHAPTER VII. 

General Summary and railroad pracUcaMlity of the line explored on the forty-first 

parallel of north latitude. 

Railroad connexion east from Foit Bridger.-Valley of Green river.-Grazing cattle in winter in the mountains.-Mormon 
settlement on Smith's Fork.-Bear Eiver, Wahsatch, and Uinta monntains.-Highest point of the line reached.-Appeara,nce 
of the country thence west.-Depth of snow.-Timber, soil, and grass.-Length of line from Smith's Fort to Oquirrh 
monntain.-CaHone8 of the Weber and Timpanogos xivers.-RaUroad in the Jordan, Tuffla, and Lone Rock Talleys.-Mormons 
desirons to aid in the construction of the road; their numbers.-Gedar mountain.-The Desert.-Passages to the south of 
Pilot Peak, and thence to the Humboldt mountains.-Humboldt Mountain Pass ; its altitude.-Timber and its abundance.- 
Valley of the Humboldt river.-Country south of this yalley , its profile.-From Humboldt river to the foot of the Sierra 
Nevada-Fertility of this section.-The ascent of Madelin Pass; its altitude, broad plain at its summit.-H.ghest point of 
the pass; its western descent; timber, and soil-Round valley-Sacramento river-First canon of the Sacramento-Second 
canon of the Sacramento -The Sacramento below the mouth of Fall river-Noble's Pass of the Sierra Nevada-Mud lakes 
to Honey lake-Honey Late valley-Ascent of the mountains-Susan river-Pine creek-Back Butte '"•''ek--Black 
Butte-Hat and Wolf creeks-Greatest altitude in this pass— Descent from the western summit of the Sierra— Depth of 
snow in the winter in this pass-Dr. Wo.encrafc's observations-Entire length of the pass-Head of steamboat navigation 
of the Sacramento-Future surveys-Method of determinmg levels-Building-stone upon the route— Water— Cultivable 
land. — ^Directness of this line ; its length. 

Having concluded the journal report of my explorations for tlie Pacific railroad, of what 
may, very properly, he designated the route of the forty-first parallel of north latitude, which 
is hoth central, as regards its geographical position and its connection with the general lines 
of commerce of all parts of our country, the general features of the route explored, and its 
adaptation to the particular object of its examination, will be succinctly presented. 

This route is intended to connect, in the vicinity of Fort Bridger, in the valley of Green 
river, Utah, with that explored thence eastward by Bridger's Pass to the Plains, by Captain 
Stansbury, in returning from his survey of Great Salt lake, in 1850; and it is only necessary 
that I should refer you to his report of that part of the route for its clear understanding, and 
connections thence 'eastward with the general lines of commerce of the country, either by 
descending Lodge Pole creek, the South fork, and main Platte, to the Missouri, or by keeping 
to the east of Crow creek and passing over to the Kepublican fork of the Kansas, and descending 
the former stream to its junction with the latter, and thence pursuing any desired route to the 

Missouri. . . j -u- t, • 

That part of the valley of Green river in which Fort Bridger is situated, and which is 
overlooked from the foot of the Uinta mountains by the line which we followed m our explora- 
tions eastward from Bear river, constitutes a remarkable feature upon this line It has been 
variously designated as the valley of Green river, the Green Eiver Basin, and the Coal Basm 
of Green river, from being abundantly supplied with that important article. It is more than 
two hundred miles in extent from east to west, and has a variable width, north and south, from 
twenty to over a hundred miles. It is enclosed on the east by the Eocky mountains, and on 
the northeast by the Sweet Water and Wind Eiver mountains-Green river entering it from 
the north— and on the northwest and west by the Bear Eiver mountains; and on the soutH by 
the Uinta mountains, broken by the deep canon by which Green river continues its course to the 
south. Its borders are occupied by spurs from the surrounding mountains, and a few detached 
buttes are seen east of Green river; but its general character is that of an elevated rolling 
plain or valley, easily traversed in any direction. It is drained by Green river, which passes 
southward through its centre, and by its tributaries. Its soil is light and dry, with a small 
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scattered growth of cedar upon the mountains, and borders of grass are found upon its water- 
courses ; but artemisia, with a little scattered grass, occupies the valley in every direction, and 
characterizes its vegetation. The trading post at Fort Bridger has been occupied constantly for 
the last ten years; but the district was much frequented before by traders and trappers, whose 
effects are always transported by cattle, which subsist themselves throughout the year by 
grazing — a fact remarkably significant of the winter climate, and depth of snow which falls in 
the district, the general elevation of which may be safely taken at 7,000 feet above the sea. 
And it is said, by these people, to be a well-established fact, that horned cattle, of which their 
stock largely consists, cannot so subsist where the snow is deep enough to bury their ejes and 
enter their ears as they feed. I have already stated, in this report, that the Mormons have 
commenced a settlement near Fort Bridger, and that large herds of cattle were grazed near it 
during the early part of the winter, and were subsequently driven over the mountains, and 
remained in the valley of the Weber river until spring. 

Two ranges of mountains, more or less united, intervene between this valley and that of 
Great Salt lake. The first, or more eastern, is the Bear Kiver range, which is broken and sur- 
mounted by elevated peaks towards the north, but is more broad and open towards the south, 
where it unites with spurs of the Uinta and Wahsatch ranges. It is drained on the east by 
Black's fork and its tributaries, an aflluent of Green river, and on the west by Bear river 
itself, which rises in the Uinta mountains and flows northward, breaking through the Wahsatch 
range and emptying into Great Salt lake. 

The second, or western range, which stands immediately on the eastern border of the Basin, 

is the Wahsatch, extending from Little Salt lake, in a very direct line northward for 300 miles 

to Bear river. It is broken, towards the south, only by the passage of the Sevier river; but 

on our present line by the narrow passages of the Timpanogos and Weber rivers, by either 

of which, after crossing the first range, by ascending the divide between Black's fork and the 

Muddy, and crossing the heads of the latter stream and Bear river to the head of White Clay 

creek, (an affluent of the Weber) it is very practicable to descend to the valley of the Great Salt 

lake with a railroad. Looking westward, from the divide just indicated, the country presents 

a broad, level appearance, and it is difiicult to realize its great elevation. It is, however, 

intersected by the valleys . and ravines of the various water-courses by which it is drained, and 

which extend into the Porcupine terrace, lying at the northern foot of the Uinta mountains. 

The greatest elevation upon the line occurs upon this terrace, between the sources of Black'ik 

fork and the Muddy, and, as indicated by our barometers, is 8,373 feet above the sea. By 

ascending the Muddy, two hundred feet of this elevation would be avoided; but the line would 

require more and smaller curves. It is here, also, that the greatest depth of snow is encountered, 

and it increases in depth as we approach the snowy Uinta range. When we crossed it, in 

April, the streams were not swollen, and we could not discover that it had diminished by 

the warmth of the season from its usual winter depth. On the northeast slopes of the hills 

and ravines it had accumulated in deep drifts, but its general depth varied, for a few miles, 

from twelve to sixteen inches; and in crossing Bear river, and on the head of White Clay creek, 

it was from eight to twelve inches; but below this we encountered no snow. The timber of this 

section is limited in quantity, the ridges being dotted with a scattered growth of small cedar, 

and the Porcupine terrace dark with a respectable growth of spruce, pine, and fir. The soil 

of the mountains is superior, and covered with a luxuriant growth of grass. The distance 

from Smith's fork, on which we encamped, near Fort Bridger, by the line of the Timpanogos 

river, to the northern point of Oquirrh mountains, at the south end of the Great Salt lake, 

and on the western side of the valley of the Jordan, is 182.55 miles; and the same point 

would be reached by descending the Weber from the mouth of White Clay creek arid following 

tiie eastern and southern shore of the lake, by a line of equal length. The respective average 

grades and altitudes upon these lines, and throughout the lines of the survey, will be found in 

the accompanying table and upon the profiles submitted" with this report. There are large 
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canones on both of {hese streams — one upon the Timpanogos, and two upon the Weber. The 
former is ten miles in length. It is from 100 to 300 yards wide, and very direct in its gen- 
eral course; but projecting masses or spurs on either side of the river overlap partially, giving 
it a slightly sinuous course at the bottom. The great mass of the rock of which it is formed 
is blue limestone, on the south side often nearly vertical, but more inclined and open and 
covered with small stones and a luxuriant growth of vegetation on the north side, along which 
we rode. It will be necessary, in passing it with a railway, to bridge the river at several points 
to avoid curves, and to blast the rocks to a considerable extent at some points, amounting, how- 
ever, to no large aggregate. The river is thirty yards wide, descending with a powerful current. 
The upper canon on the Weber deserves the name only of a gorge or defile. It is eight and a 
half miles in length. The passage is more broad and open, and not so direct as that of the 
canon twelve miles below, on the border of the valley of Great Salt lake. The mountains rise 
to a great height above it, and are rocky and precipitous, and much broken by ravines. The 
river winds from side to side, frequently striking against the base of the mountains, and the 
path crosses it frequently ; and in constructing a railroad it will be necessary to bridge it 
several times. But it can be built by cutting and filling at the base of the mountains with the 
same facility that roads are carried elsewhere at mountain bases, where the formidable name of 
canon is not encountered. The lower canon, which is four miles long, in some parts wel 
deserves the name. It is, however, very direct, with an average width of 175 yards, the stream 
being 30 yards wide, and frequently impinging with great force against the base of the mount- 
ains. At a single point only, near the head of the canon, the river is narrowed to one half its 
usual width, 30 yards, and has cut a passage 20 or 30 feet deep through the solid rock, which 
on the north side, at this point, overhangs the stream, which is deflected from its course by a 
low projecting mass, for a few yards, but again immediately resumes it. The rocks are prin- 
cipally gneiss. The mountains are sufficiently retreating to admit of a practicable passage 
of the gorge by a railway, and it will require an amount of blasting no greater than is required 
in constructing a road on a rocky mountain side of similar extent elsewhere. Entering the 
valley of Great Salt lake from either this or the Timpanogos canon, a railway meets with no 
obstruction in passing by the south end of the lake and crossing the Jordan, Tuilla valley, and 
Spring or Lone Eock valley, to its west side, the grades being merely nominal. 

The settlement and cultivation of this valley by the twenty-seven thousand industrious people 
who inhabit it — the number at which the church authorities estimated their population when 
I was among them, and it did not seem to be an exaggeration — is so obviously a matter of 
great importance in connection with the construction of a continental railway, that only the 
simple statement of its being embraced in this line is necessary, and that its construction is an 
object which the Mormons are anxious to assist in accomplishing. From the western shore of 
Great Salt lake to the valley of Humboldt river, the country consists alternately of mountains, 
in more or less isolated ranges, aiid open, level plains, rising gradually from the level of the 
lake on the east to the base of the Humboldt mountains on the west, or froin 4,200 feet to 6,000 
feet above the sea. Cedar mountain lies immediately on the southwestern shore of the lake, 
and gradually subsides towards the north, terminating in Strong's Knob. But to pass entirely 
around it would unnecessarily increase the length of the line, for it can be crossed, not only by 
the line followed by Fremont in 1845, at an elevation of 800 feet above the lake, but apparently 
at a much lower elevation, a few miles north of this point. Immediately west of this range 
there occurs a desert plain of mud, about seventy miles in width from east to west, by its longest 
line, which becomes narrowed to forty, and eventually entirely disappears as it extends south- 
ward-— less than thirty of which is miry by this line— and it is firm in proportion to the distance 
from the lake. Two or three small isolated rocky ranges stand in it, but it appears otherwise 
to the eye, as level as a sheet of water. To the west this desert is succeeded by broken mount- 
ain ranges, one of which is terminated towards the south near Pilot Peak, affording the means of 
reaching and passing to the succeeding plain. To the south of this passage, however, an equally 



Hosted by 



Google 



62 HUMBOLDT MOUNTAIN PASS.— CHARACTER OF THE BASIN. 

favorable passage exists to the north of Fish creek, connecting directly with passages to the west 
quite to the base of the Humboldt mountains ; and this will doubtless be the preferable line, as it 
will enable us to cross the desert by a shorter line and a more firm path. The ascending grades 
upon this section will be merely those of the ascent of the successive plains. The Humboldt 
mountains are a narrow but elevated ridge, containing much snow during most of the year. 
The length of the pass by which they will be crossed is nine miles, about three of which are 
occupied by a narrow rocky ravine, above which the road should be carried on the sloping spurs 
of the mountains, on the western descent. The summit of the pass is five hundred feet above 
the extensive plain east of it, but considerably more above the valley of Humboldt river, which 
succeeds it to the west. This pass offers no serious obstacle to the passage of a railroad. Cedar 
only is found in these mountains, and in those to the east of it, sufficiently large for railroad 
ties ; and although it will require transporting for long distances, it is believed to be sufficiently 
abundant for the construction of the road. 

The open valley of Humboldt river immediately succeeds this section, and should be followed 
for about 180 miles. No other description is necessary of this direct and valuable passage 
across the Basin than that given in an extract from Colonel Fremont's Geographical Memoir 
addressed to the Senate, appended to the journal of the 22d of May, in the preceding part of 
this report. 

The country to the south of this valley consists of an alternation of narrow mountains and val- 
leys rapidly succeeding each other. The mountains have a general north and south course, but 
not unfrequently- vary many degrees from that general direction, and, occasionally, cross chains 
are seen, closing the valleys to the north and south ; but large spurs more frequently extend out 
from succeeding chains, and unite to form cross ranges, or overlap and obstruct the view. 
They are sharp, rocky, and inaccessible in many parts, but are low and easily passed in others. 
Their general elevation varies from 1,500 to 3,000 feet above the valleys, and but few of them 
retain snow upon their highest peaks during the summer. They are liberally supplied with 
springs and small streams, but the latter seldom extend far into the plains. At the time of 
melting snows they form many small ponds and lakes, but at others are absorbed by the soil 
near the bases of the mountains. Grass is found in abundance upon nearly every range, but 
timber is very scarce, a small scattered growth of cedar only being seen upon a few ranges. 
The valleys rarely extend uninterruptedly east and west, to a greater width than five or ten 
miles, but often have a large extent north and south. They are very irregular in form, fre- 
quently extending around the ends of mountains, or are united to succeeding valleys by level 
passages. They are much less fertile than the mountains, but generally support several varie- 
ties of artemisia, relieving them from the character of barrenness or desert. There are, how- 
ever, many barren spots in each of these valleys, and the soil is seldom one half covered with 
vegetation, even for a few acres, while the great mass of it is merely sprinkled by the sombre 
artemisia foliage, presenting the aspect of a dreary waste, unrelieved by inviting shades, grassy 
plats, and floral beauties, and is nowhere suitable for settlements and cultivation. The accom- 
panying profile of the line which we traversed in this part of the Basin, will serve to convey a 
general idea of its formation. From Humboldt river, there are three lines which may be 
followed to the foot of the Sierra Nevada. That by the Noble's Pass road, leaving the river a 
few miles to the east of where we returned to it, is the most direct, and is believed to be the 
best, as it avoids the principal range of mountains which we crossed on the line followed a few 
miles to the south of this, the two lines uniting on the shore of Mud lake. By the line fol- 
lowed, it is necessary to cross two ranges of the general character of the Basin mountains. 
The third line leads from the sink of the Humboldt to Pyramid lake without obstruction ; but 
of the line passing thence by its shores to Honey Lake valley, little is known. It is 119 miles 
by the line followed from Humboldt river to the west shore of Mud lake, at the foot of Madelin 
Pass; but the northern line will diminish this distance at least one-fifth. The fertility of this 
section corresponds with that of the line south of Humboldt river. The northern route 
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explored across tlie Sierra Nevada^ to which I have given the name of Madelin Pass, ascends 
the eastern slope of the mountains from Mud lake through the valley of Smoky creek. In 
leaving the lake valley, the pass leads for three miles through a narrow gorge in an outlying 
range of the Sierra Nevada. The sides of this gorge are formed of coarse, crumbling meta- 
morphic rocks, much broken by side ravines. They rise very abruptly to the height of from 
50 to 200 feet above the stream on the south side, and to a much greater elevation on the north 
side, swelling up two miles back into the high mountain ridge. The course of the gorge is 
direct, and varies in width from 100 to 150 yards, and can be followed without difficulty by a, 
railroad. Above the gorge the valley of the creek expands to the width of half a mile at first, 
and afterwards of a mile; but again becomes narrowed to a ravine seven miles from the gorge. 
This valley is enclosed on the south side, except at a single point broken by a creek fol- 
lowed by Noble's road, by a precipitous rocky wall, rising at once to the level of the terrace 
above, which extends back to the foot of a high peak standing immediately at the summit of 
the pass. On the north side the valley is enclosed for seven miles by retreating mountain spurs, 
upon which a road can easily ascend to the terrace, which, in its eastern portion, is but a mile 
in width, with sloping ridges rising above it. Above this, however, it expands to the width of 
ten or twelve miles, but again becomes narrow as it approaches the summit of the mountain^ 
where the grassy ascent is but 200 yards wide, with rocky hills rising gently two or three hun- 
dred feet above it. The soil of the pass is light, and the surface thickly covered with stones. 
Its width, and the character of the hills gradually rising above it in all parts, afford the means 
of ascending it by a very uniform grade. The length of the ascent is 22.89 miles by the direct 
line which we followed, and the difference of elevation of the extreme points 1,1Y2 feet — the 
altitude of the summit being 5,667 feet above the sea. The latitude of our camp at the western 
base of the high peak was 40^ 48' 46''. The pass leads around this elevated peak, and 
by a gentle descent for five miles enters upon the broad, level plain of the summit of the 
mountains, extending for forty miles to the west; its width, north and south, varying from 
ten miles to mere open passages of a few hundred yards. No water is discharged from this 
plain, which receives the waters of a few small streams and springs forming grassy ponds. 
The irregular spurs,, ridges, and isolated buttes rise but a few hundred feet above it, and are 
sparsely covered with a growth of cedar to the east, but with heavy pine forests to the west. 
In leaving this plain to cross the low ridge enclosing it to the west^ the line enters a ravine 
valley a quarter of a mile wide, smooth and gradually ascending for a mile. It then expands 
to the width of a mile, and is grassy and smooth, and still ascends gently ; but it again becomes 
narrowed to a quarter of a mile, and rises more considerably for the last half mile to the sum- 
mit. The ridges rise gently on either side of the ascent, and are finely rounded and grassy, 
and it will be easy, by winding on these spurs, to increase the length of the approach some- 
what, and to equalize the ascent; and the summit can readily be cut so as to diminish the alti- 
tude to be overcome 100 or 120 feet. The elevation of this point is 500 feet above that of the 
preceding plain, and 5,736 feet above the sea, and is the highest point in the pass, from which 
the descent is directly upon the waters of the Sacramento river. This descent is at first rapid 
and the ravine narrow; but it soon widens, and a creek descends from it with a free current. 
Spurs of the mountains, separated by ravines, project into the valley of this creek, leaving a 
direct and /free passage, however, of fifty or sixty yards in width in the narrowest parts, and 
frequently expanding to half a mile. The descent is grassy and heavily timbered. For some 
miles from the summit, it will be easy to carry a road on the hillsides, descending at pleasure; 
but lower down it will become more difficult on account of the curves required for passing the 
side ravines^ but it is still practicable. For this purpose the northeast side is the most favor- 
able;, for, although it contains the largest number of ravines, it is free from canones, while 
the opposite side is obstructed by a formidable one five miles below the summit, and a second 
three miles below this. The length of the descent to the broad open plain of Eound valley, to 
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wHeh it leads, (on the Sacramento,) is fifteen miles, one half of which must be effected by fol- 
lowing the mountain side. The total descent is 1,300 feet. 

Eound valley, through which the Sacramento river descends from the northeast, and through 
Avhich a road can be carried at pleasure, extends for 15 miles below this point to the head of the 
first canon of the Sacramento. This canon is a formidable obstacle to be overcome. Its entire 
length is 13.74 miles, succeeded by an open valley of similar extent, which is followed by 
another canon 8.95 miles in length, of the same character as the first. The river, as it enters 
the first canon, is from 30 to 40 feet wide, flowing with a rapid current over a bed of rocks ; and 
it is 60 feet wide as it enters the second canon, just below the junction of Fall river, and flows 
over a similar bed with an equally swift current. At their heads these canones are vertical 
trachytic rocks, 80 feet high, with large masses of fallen rocks accumulated at the bases of the 
walls. The first is cut through a high plain for six miles; the plain then rises somewhat, 
and is surmounted by high sloping ridges rising five or six hundred feet above it, and the 
canon becomes much broader, and its walls more elevated for two miles, to where it makes a 
large bend to the north ; below this the walls gradually decrease, and in two miles the canon 
opens to the width of half a mile, which it preserves for three miles to the succeeding valley. 
The highest portions of the walls rise 200 feet above the stream, with an accumulation of fallen 
rocks extending half way to the top. For eight miles the course of the canon is direct. It 
then makes a long bend to the north, and is followed by two or three short curves, but with a 
generally direct course. Its open part is timbered, and its walls less abrupt ; and on the right 
bank of the stream, the mountains, followed by the river, extend considerably into the plain 
of Fall river. The most favorable line for the passage of a railway leads along the plain on 
the north side of the river, and descends the sides of the rocky hills which surmount it, and 
continues on the side of the mountain until it enters the plain of Fall river. The second canon 
is only less formidable than the first because of its less extent. Its character is entirely the 
sanie, except that it is surmounted near its head by sloping mountain ridges of a similar alti- 
tude to the former. But on the south side, a few miles distant, the ridge subsides into rocky 
volqanic hills and plains. It will require aminute survey to determine the most practicable 
line by whiqh to pass it ; but it is probable that the best line will be found to leave the river a 
few miles above Fall river, and to pass around the ridge extending southward, and again return 
to the Sacramento at the mouth of Canoe creek, four miles below the fopt of the canon, avoiding 
short curves, which must be encountered in it, and diminishing the amount of rocky cutting ; 
for in the passage of each of these canones, the expense will be very heavy from this cause, 
and can only be estimated after an extensive and complete survey. 

For 96 miles below the mouth of Canoe creek, to IT miles above Fort Beading, the course of 
the Sacramento lies entirely through heavily timbered mountains, which rise precipitously from 
the river banks to the height of froin 1,500 to 2,000 feet above the stream. Its course is wind- 
ing, with all varieties of curves greater than a right angle^ and it is seldom entirely straight 
for two miles consecutively, but its general courses are more uniform. 

The foot of the mountains along the stream is often obstructed by fallen rocks to such an 
extent as to prevent its passage on horseback, and it is also obstructed by fallen timber and 
dense thickets of bushes ; but the obstructions from fallen rocks are favorable rather than other- 
wise, for the construction of a railroad, as they will serve to form its sub-structure. At many 
points, but for short distances only, the way is obstructed by rocks in place. The road will 
require to be carried on the side of the mountains, a few feet above the stream at high water, 
throughout this entire section to the open valley of the Sacramento, whence it can be continued 
on the open plain. The latitude of our camp, near the northwest angle of the river, was 
4P03^ 

The southern or IsToble's pass of the Sierra Nevada (which I explored) branches from Madelin 
Pass, and the general line followed, on the western shore of Mud lake, which it follows to its 
southwestern termination, where it approaches nearest to Pyrajnid lake. It then turns more 
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to the west, and follows, for nine miles, an open passage of a mile in width, leading from Mud 
Lake valley to that of Honey lake. This valley extends 40 miles to the west, and is 20 miles 
wide in its broadest part, north and south. On the south it is enclosed by a high unbroken 
mountain range, and on the north by the outlying ranges, more or less broken, of the Sierra 
Nevada. The lake is about 15 miles in length and 8 or 10 in width. Its water is bitter. 
The head of the valley to the west is very fertile, and a settlement has been commenced in it, 
and will doubtless be continued. It is situated upon Susan river, which descends through the 
broad mountain depression followed by Noble's road to the summit of the Sierra Nevada. For 
seven miles above the valley this stream descends through a deep rocky canon, frequently with 
vertical walls towards its lower portion, but more or less fallen and open above. It is also 
much broken by side ravines, and spurs of mountain ridges occasionally extend to it. In leav- 
ing the valley, outside of this canon, there is, at first, an abrupt terrace rise, followed by the 
road, which continues along the sides of the ridges to the right of the ascent by a much less 
gradual and uniform ascent than that of the stream. 

Seven miles above the valley the caiion becomes an ordinary ravine, and disappears about 
five miles higher up, where the mountain becomes broad and undulating, with irregular ridges 
rising above the general level, but still continues to rise to the vicinity of Pine creek^ whence 
it continues its rolling character to Black Butte creek. It is doubtless practicable to accomplish 
the ascent of the first section of this pass, either by following the river or by rising as soon as 
practicable above its rocky walls, and following its general course above its canon. By follow- 
ing the river, it will be necessary to carry the road on a rocky ledge, but the grades will be 
comparatively easy. The ascent by the terrace line will require an approach comnc^ncing on 
the foot of the mountain north of the pass, and rising gradually to the top of the canon walls; 
and above this will encounter broad ravines for 12 miles. From this point to Black Butte 
creek, 31 miles, the construction of the road will be easy. From Black Butte creek, there is 
still a heavy rise for 12 miles to the west side of Black Butte. For the first eight miles the line 
follows the valley of the creek, and the foot of the mountain enclosing it to the west, (for the 
course is southward.) It then passes to the south around a large field of lava rocks, and, on a 
return curve to the north, passes to the west of Black Butte, and is continued thence to the west 
side of Hat creek without a material change of level, and is continued thence on the side of the 
mountain spur, extending into Canoe creek valley, and separating Hat from Wolf creek, and 
crosses the latter nearly on a level with the former, and is continued, two miles, to the western 
summit of the range on the side of the range itself. The length of this section from Black 
Butte creek is 35 miles, and the highest point upon the pass is found on it a short distance west 
of the Black Butte, and is 6,275 feet above the sea. The descent from the western summit is 
by a broad, heavily timbered ridge, lying between Bear Creek valley on the north and deep 
rocky chasms on the south. Its length is forty miles, with a variable width of from one and a 
quarter to six miles. Its altitude at the summit is 6,074 feet above the sea, and more than 
5,000 feet above the foot of the ridge. Its character and the difficulties of its descent will be 
best understood by a reference to the preceding journal for the 12th of July, and the table 
accompanying it. By the residents in the lumber district of the descent, we were informed that 
in the vicinity of their mills they had never seen the snow more than four or six inches deep at 
any time during the winter, and that it never remained upon the ground for more than a 
week at a time in sufficient quantities to enable them to use sleds in their vocation. About 
the 10th of last January, Dr. Wozencraft, of California, with a small party, ascended this pass 
to its summit on a tour of exploration. They found the snow on the entire route, as they 
certify in a note placed in my hands by Dr. Wozencraft, 'Ho average six inches in depth, and 
nowhere reaching eight or ten inches in its average fall. But,'' they say, ^' we encountered 
one drift of snow on the eastern slope of the Sierra Nevada, in a ravine extending a mile, avera- 
ging two feet or two feet and a half in depth.'' The entire length of the pass from Eoop's 
farm, at the head of Honey Lake valley on the east, to the foot-hills of the Sierra Nevada on 
96 
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the west^ is 110 mileS; and its termination is at tlie head of steamhoat navigation, in a fertile and 
cultivated portion of the Sacramento valley, which extends unobstructed to the tide-waters of 
the Pacific. 

Further surveys upon this route would doubtless develop important improvements at various 
points; and at two, at least — one from the shore of the lake near Stansbury's island, by Pilot 
Peak, to the pass in the Humboldt mountains ; and the other in crossing from Humboldt river 
to Mud lake — would probably diminish the length of the line by 106 miles. The grades, also, 
are doubtless susceptible of material improvement by minute surveys with the spirit-level, by 
which the irregular atmospheric variations, which more or less affect barometric observations, 
will be entirely avoided. This method of determining levels with limited means, on so 
extensive a line, infested throughout by hostile savages, in the brief time allowed for these ex- 
plorations, was not practicable, nor was it necessary; for the accuracy of the method employed 
is quite sufficient for the determination of the general profile of the route. 

There is an abundance of good stone for bridges and building purposes at short intervals 
upon all parts of this line. Water is also found in abundance for railroad purposes through- 
out those portions of the Sierra Nevada, Wahsatch and Eocky mountains explored, and also at 
a few miles intervals in the Basin, where it usually occurs in springs at the bases of the mount- 
ains, and in small streams descending from the higher peaks and ridges to the adjacent plains. 
And a simple reference to the map of the route will exhibit an important feature in the fact, 
that in its remarkably direct course, for its great length, from the Missouri west to the Pacific, 
it follows the ascending and descending valleys of permanent rivers and their tributaries for 
more than two-thirds of its entire length, and that water is abundant on all the intermediate 
spaces — affording the means of irrigation to a large extent wherever the lands are suitable for 
it ; and that they will doubtless be found so wherever the sage plains are luxuriant, may be 
inferred from the rich aromatic odor and resinous properties of that plant, and from the ex- 
ceedingly nutritious character of the grass scattered through it. And it is a well known fact, 
that the Mormons produce some of their finest crops from reclaimed sage plains. 

By reference to the map and accompanying table of latitudes, it will be seen that the route 
explored conforms throughout to a remarkably straight line, deviating, west from Port Bridger, 
only at the Timpanogos canon, if that line be preferred to the Weber, and on the northern 
portion of the Sacramento river; and then only by 3 minutes and 4 minutes, respectively, from 
the line of the 41st parallel of north latitude. The length of this route from the Missouri to 
the Black Hills may be safely estimated not to exceed 647 miles, the distance given by Captain 
Stansbury from Fort Leavenworth to Fort Laramie, (outward journey) ; and his distance from 
the Black Hills to Fort Bridger, 34*7 miles, is given from actual measurement. From Fort 
Bridger to Fort Beading, by the line of the accompanying profile, the distance is l,011.'7l 
miles, (which may hereafter be diminished by at least 106 miles, as before pointed out,) giving 
a total length for this line of 1,899.71 miles. 

With much respect, I am, sir, your very obedient servant, 

E. G. BECKWITH, 
First Lieutenant^ 3c? Artillery, 
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CHAPTER VIII. 

Tables of Distances^ Grades^ Altitudes^ and Latitudes. 

I. — Table of distances and of approximate average grades per mile upon the line explored for a railroad from Smith's Fork, 
near Fort Biidger, in the valley of Green river, Utah Territory, via the Madelin Pass, to Fort Reading, in the valley of 
the Sacramento river, California, 1854. 

II. — Table of distances and of approximate average grades per mile upon the line explored for a railroad from Mud lake, via 
. Noble's Pass, to Fort Reading. — July 4 to 26, 1854. 

III. — Table of latitudes on the line of the forty-first parallel of north latitude, explored for the Pacific railway, 1854. 

I. — Table of distances and of approximate average grades per mile, upon the line explored for a 
railroad from Smith's Fork, near Fort Bridger, in the valley of Green river, Utah Territory^ 
via the Madelin Pass, to Fort Beading, in the valley of the Sacramento river, California, 1854. 



Station. 



Intermediate 
distances. 



Total 
distances. 



Average Altitudes 
grades per above the sea. 
mile. 



Remarks and dates. 



Smith's Fork 

Black's Fork - - 

Divide between Black and Muddy creeks 

Divide of Muddy and Bear river 

Divide of Bear river and White Clay creek ... 

White Clay creek 

White Clay creek, camp 13 

White Clay creek, camp 4, east from Salt Lake. .. 

White Clay creek, camp 4....- 

Dry creek, camp 3 - 

Sheep Rock. Weber river 

Ben Simon's creek, camp 2 

Weber river, below the mountains 

Weber river, camp 15 

Weber river, Kamas prairie 

Timpanogos river, Kamas prairie - .-- 

Timpanogos river .. .... 

Timpanogos river, head of Round prairie 

Timpanogos river 

Timpanogos river, foot of Round prairie 

Timpanogos river, head of canon 

Timpanogos river, in canon 

Camp - 

American Fork 

Camp 2, west from Salt lake - 

Camp 3, west of Tuilla valley 

Camp 4, opposite Stansbury's island 

Camp 5, west side of Mt. creek, Spring or Lone 
Rock valley. 

Dry creek 

Entrance into Cedar Mt. Pass 

Camp 6, in pass 

Summit of Cedar Mt. Pass 

First descent of Cedar Mt. Pass 

Camp 7, west of Cedar Mt. Pass 

Foot of mountain. .- 

Camp 8, Granite mountain , 

Fish creek. , 

Camp 10, Fish creek , 

Summit of mountain spur , 

Camp 1 1, in mountain pass , 

Ascent to divide of 1st and 2d creek of the pass. . 
Ascent to divide between 1st and 2d creek of the pass 
Ascending 2d creek...... 



Feet. 



2.25 

6.10 

12.90 

11.50 

8.75 
10.00 



8. 50 
12.20 
7.80 
5.25 
12. 00 
8.70 
5.70 
5. 20 
5.00 

0. 70 
4.70 
3.00 
8.00 

14.20 
39,60 
20. 59 
13,70 
21.45 

10.26 

1.54 

3.24 

2.15 

0.23 

1.30 

2.43 

17.33 

39.80 

16.50 

14.13 

7.47 

1. 82 
1 12 
1.25 



9.00 
21.25 
27.35 
40.25 
51.75 
60.50 
70.50 



16. 50 
25.00 
37. 20 
45.00 
75.75 
87.75 
96.45 
102. 15 
107. 35 

112. 35 

113. 05 
117.75 
120. 75 
128. 75 
142. 95 
182. 55 
203. 14 
216. 84 
238. 29 

248.55 
250. 09 
253. 33 
255. 48 
255.71 
257.01 
259. 44 
276. 77 
316. f^7 
333. 07 
347. 20 
354. 67 
356. 49 
357.61 
358. 86 



69.50 
40.30 
39.40 
49.80 
41.90 
54. 20 
84.20 



16.50 
27. 00 
28.50 
53.60 

3.80 
54.00 

8.80 
32. 80 
60. 90 
44.40 
32. 70 

2.00 
30.10 
39.70 
19.80 

3.50 

8.10 
18.20 

9.60 

99.90 

38.20 

16.10 

364. 40 

773.90 

470. CO 

329. 00 

0.50 

10. 20 

0.20 

76. 30 

10.90 

226.50 

177.50 

26.20 



Feet. 
7254. 4 

7880. 3 
8.373. 7 
8133.3 
7490. 8 
7009. 
6534. 4 
5692. 1 
5692. 1 
5419. 1 
5189.5 

4842. 1 
4424. 1 
5671.9 
6319.4 
6242. 6 
6055. 5 
5738. 8 
5516. 7 
5493. 8 
5484. 3 
5394. 1 
5076. 7 
5796. 
4657. 
4487. 5 
4233.0 

4444. 3 

5469. 5 

5528. 4 
5580. 5 
6364. 
6186. 
5575. 
4775.5 
4666. 4 

5073. 2 
5076. 5 
6154.1 
6073. 1 
6485. 4 
6684.2 
6717. 



April 11 and 12. 
April 10. 

Do. 

Do. 
April 9. 
April 17. 

Do. 
April 7 and 8. 

April 6. 
- Do. 
April 5. 

Do. 
April 19. 
April 20. 

Do. 
April 21. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
November 6, .1853. 
May 6, 1854. 
May 7 and 8. 
May 8 and 9. 
May 9 and 10. 

May 10. 

Do. 
May 10 and tl. 
May 11. 

Do. 

Do. 
Mav 12. 

bo. 
May 15. 

Do. 
May 16. 
May 16. 
May 17. 

r^o. 

Do. 
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TABLES OF DISTANCES, ETC. 
Tahle of Distances, Altitudes , and Grades — Continued. 



Station. 



Intermediate 
distances. 



Total 
distances. 



Average 

grades per 

mile. 



Altitudes 
above the sea. 



Remarks and dates. 



Summit of pass 

Camp 12, descending pass 

Foot of mountain 

Open valley, lake to the left 

Camp ] 3, Willow spriDg 

Base of hill , 

Top of deep ravine 

Passing over a mountain spur 

On a spur of mountain - 

On a spur of mountain 

Camp 14 

Camp 35, Franklin river, on plain east of the Hum- 
boldt mountains. 
Camp ^Q, Franklin river, extensive grass-fields... 

Crossing a mountain stream 

Summit of pass in Humboldt Mt. 

On stream, western slope of pass 

Creek, valley of Humboldt river 

Junction of main forks 

Camp 33, east bank of Humboldt river 

Crossing of Humboldt river, camp 34 , 

Lassen's Meadows, California road, camp 35 

Foot-hills above Humboldt river , 

In bed of dry creek 

In bed of dry creek 

Summit of pass , 

Descending from pass 

Junction of dry creeks 

Bed of dry creek , 

In valley 

Dry creek , 

On stream, in canon 

On summit , 

Descending into valley , 

Passing small hill in valley , 

Passing small hill in valley , 

Yalley of Mud lake , 

Point of Mountain, lake valley 

East base of Sierra Nevada 



Point of mount, shore of Mud lake... 
Foot of Madelin Pass, Smoky creek . . 

Smoky creek, head of small canon 

Smoky creek, ascending pass 

Smoky creek, ascending pass 

Smoky creek, ascending pass 

Ascent of the Sierra Nevada 

In a broad valley, ascending pass .... . 

In a broad valley do 

In a broad valley do 

In a broad valley 

Ascent 

Summit of Madelin Pass 

On broad summit of Sierra Nevada. -- 
On broad summit of Sierra Nevada. -- 
On broad summit of Sierra Nevada. -- 
Camp 45, broad plain, Sierra Nevada . 
Camp 47, broad plain, Sierra Nevada . 

Water-course 

On divide in pass 



Stream west of summit of the Sierra Nevada. 
Stream west of summit of the Sierra Nevada. 

Base of hill, in valley , 

Waters of the Sacramento river 

East of stream, in Round valley 

Base of hill, in Round valley , 

Leaving creek , 

Camp 49, west side of stream , 



1.93 
1.42 

8.38 
6.86 
3.22 
3.30 
5.07 
1.65 
2.57 
0.54 
2.92 
21.52 

14.84 

7.65 
2.89 
0.80 
8.36 

35.00 
135. 00 
6.80 
3.51 
9.64 
7.86 
6.93 
5.50 

10.55 
4.68 
L85 
2.55 
8.17 
1.95 
L37 
2.55 
7.04 
2.54 

11.75 

15.39 
9.88 

3.00 
16.00 
3.00 
3.00 
2.50 
2.50 
3.56 
1.55 
1.56 
1.55 
L56 
L32 
0.79 
2.00 
1.98 
1.94 
3.85 
21.90 
10.57 



63 
63 
42 
42 
73 
20 
67 
25 
08 
25 



8.81 



360. 79 
362. 21 
370. 59 
377. 45 

380. 67 
383. 97 
389. 04 
m\ 69 

393. 26 
393. 80 
396. 72 

418. 24 

433. 08 
440. 73 
443. 62 
444. 42 
452. 78 
4H7. 78 
622. 78 
629.58 

633. 09 
642. 73 
650. 59 
657. 52 
663. 02 
673. 57 

678. 25 

680. 10 
682. 65 
690. 82 
692. 77 
694. 14 
696. 69 
703. 73 

706. 27 
718.02 
733. 41 
743. 29 

746. 29 
762. 29 
765. 29 
768. 29 
770. 79 
773. 29 
776. 85 
778. 40 
779. 96 
781.51 
783. 07 
784. 39 
785. 18 
787. 18 
789. 16 
791. 10 
794. 95 
816.85 
827. 42 
829. 05 
829. 05 
831. 47 
831.47 
833. 20 
836. 40 
840. 07 
842. .32 
844. 40 
845. 65 
854. 46 



Feet. 

14^.60 

311.20 
61.60 
12. 00 
28.90 
79.40 

101.30 
18,10 
17. 50 
29.60 

192. 10 
7,50 

3.90 

58.20 

25. 20 

78.40 

89. 20 

30.60 

4.10 

0.90 

1.50 

16.30 

23.30 

64.50 

97.20 

87.20 

30. 50 

73.20 

1.30 

21.20 

67.60 

206. 50 

40.30 

44.40 

17.00 

76.50 

00.00 

L60 

13.00 
18.20 
41.70 
61.40 
59.10 
74.90 
8.60 
76.30 
78.30 
94.50 
50.90 

100. 00 
30.40 
24.70 
31.80 
66.80 
46.00 
0.50 
32. 80 
92.30 
18.70 

124. 10 

173. 70 
62.50 
86. 00 

125. 40 
25. 00 
10.00 
76.60 
19.50 



Feet: 

6992. 2 

6550. 3 
6034. 4 

5952. 4 
5859. 3 
6121.4 
6635.2 
6665. 1 
6710. 1 
6726. 1 

6165. 1 

6004. 2 

6061.4 
6506. 3 

6579. 1 
6516.4 

5770. 4 
4700. 
4140. 9 
4147.0 
4152.2 

4309. 
4492. 
4938. 7 

5473. 2 

4553. 1 
4410.5 
4275. 
4278.2 
4451.5 
4583. 3 

4866. 2 
4763. 4 
5076. 2 
5033. 
4134.0 
4134.0 

4118. 1 

4079. 
4370.0 

4495. 2 

4679. 5 
4827.3 
5014.6 
5045. 3 
5163.5 

5285. 6 

5432. 1 
5511.5 
5643. 5 
5667. 5 

5620. 
5557.0 
■5427. 5 
5250. 5 

5239. 1 

5585. 5 
5736. 
5616. 

5315. 6 
5315.6 
5207. 5 
4932.2 
4472. 
4415.7 
4395.0 

4299. 2 
4127. 4 



May 17. 

May 17 and 18. 

May 18. 

Do. 
May 18 and 19. 
May 19. 

Do. 

Do. 

Do. 

Do. 
May 19 and 20. 
May 20 and 21. 

May 21 and 22. 
May 22. 

Do. 

Do. 
May 23. 

June 8 and 9. 
June 9 and 10. 
June 10 and 11. 
June 11. 

Do. 

Do. 
June 12. 

Do. 

Do. 

Do. 

Do. 
June 13. 

Do. 

Do. 

Do. 

Do. 

Do. 
> Do. 
) June 14. 
June 15 and 16, 

Camp 39. 
June 16. 
June 21. 

Do. 

Do. 

Do. 

Do. 
June 22. 

Do. 

Do, 

Do. 
June 22. 

Do. 

Do. 

Do. 

Do. 

Do. 
June 22 and 2.3. 
June 24 and 25. 
June 25. 

Do. 

\ Deep Cut. 
June 25. 

Do. 

Do. 
June 26. 

Do. 

Do. 

Do. 

Do. 
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Station. 



Foot of Round valley, head of first canon of Sacra- 
mento river. 

Foot of first canon of Sacramento 

Mouth of Fall river, and head of second canon 

Sacramento river, mouth of second caiion 

Mouth of Ganoe creek 

Sacramento river 

Sacramento river. Camp 5, ascending from Fort 
Reading. 

Sacramento river 

Sacramento river, Camp 3 

Sacramento river, Camp 2 

Mouth of McCloud's river 

Sacramento river 

Fort Reading 



Intermediate 
distances. 



4.76 

13.74 
13, 50 

8.95 

4.70 

22.50 

7.50 

26.50 
4.70 

10. 50 
5.25 

11.75 

22 90 



Total 
distances. 



859. 22 

872. 96 
886. 46 
895. 41 
900. 11 
922. 61 
930. 11 

956.61 
961.31 
971.81 

977. 06 

988. 81 

1011.71 



Average 

grades per 

mile. 



Feet. 
5.60 

38. 70 
27.60 
35.00 
14.90 
30. 70 
59.60 

21.70 

16.60 

11.80 

6.10 

7,20 

7.10 



Altitudes 
above the sea. 



Feet. 
4J53.9 

3622. 4 

3219. 9 
2937. 
2867. 2 
2177.2 
1730. 3 

1156.0 
1078. 1 
954. 2 
922. 
837.5 
674.7 



Remarks and dates. 



June 27. 

June 29. 

Do. 
July 21. 

Do. 
July 20. 

Do. 

July 18. 
July 17. 

Do. 
July 16. 

Do. 
July 12 to 15. 



II. — Table of distances and of approximate average grades per mile upon the line explored for a 
railroad from Mud lake, via Noble's Pass, to Fort Beading. — July 4 to 26^ 1854. 



Station. 



Camp 39, east base of the Sierra Nevada 

Shore of Mud lake 

Warm springs 

Old shore-line 

Camp 55, shore of Honey lake 

Willow creek 

Camp 54, Roop's rancho 

Susan river 

Susan river 

Susan river 

Divide of Susan and Summit creeks 

Lake or pond 

Divide of Summit and Pine creeks 

Pine creek, prairie 

Plains of the Sierra Nevada 

Plains of the Sierra Nevada 

Thick pine woods 

Thick pine woods 

Camp 59, Black Butte creek 

Bed of dry creek 

Near a pond 

Small creek and springs 

Canoe creek 

West of Hat creek, side of mountain 

Spur dividing the valleys of Wolf and Hat creeks. 

Wolf creek 

Western summit of Sierra Nevada 

Battle creek 

Battle creek.. 

Western descent of Sierra Nevada 

Deer Flat, rancho , 

Western slope of Sierra Nevada 

Hill's rancho, on Battle creek 

Descending Sierra Nevada ... 

Descending Sierra Nevada 

Camp 61, McCumber's mill 

On stream 

Descent 

On stream 

Descent in valley 

Descent in valley 

On Dry creek 

On Dry creek... 

Camp 62, Fort Reading 



Intermediate 
distances. 



3,00 
42.00 
7.50 
8.50 
11.36 
8.64 
4.00 
4. 00 
4.50 
7.25 
7.25 
2.25 
5.00 
2.89 
1.84 
1.70 
2.05 
1.55 
11.69 
1.87 
1.53 
3.75 
2.75 
0.50 
1.50 
2.00 
5.00 
2.50 
2.12 
2.14 
1.69 
2,00 
4.14 
3.58 
1.00 
2.38 
3.05 
2.19 
3.78 
2.93 
2.54 
4.37 
2.25 



Total 
distances. 



3.00 

45.00 

52.50 

61.00 

72.36 

81.00 

85.00 

89.00 

93.50 

100. 75 

108. 00 

110.25 

115.25 

118. 14 

119.98 

121.68 

123. 73 

125. 28 

136. 97 

138.84 

140. 37 

144.12 

146. 87 

147. 37 
148. 87 
150.87 
155. 87 
158. 37 
160. 49 
162. 63 
164. 32 
166. 32 
170. 46 
174. 04 
175. 04 
177; 42 
180.47 
182. 66 
186. 44 
189. 37 
191.91 
196.28 
198. 53 



Average 

grades 

per mile. 



Altitudes 
above the sea. 



Fett. 



13.00 

3.60 

7. JO 

22.40 

1.30 

11.70 

10. 10 

105. 50 

59. 10 

75. 10 

31.10 

54.30 

27.70 

63.30 

19. 50 

71.90 

64.90 

113. 70 

101. 80 

25. 10 

19.00 

5.80 

45.10 

154. 40 

21.30 

45. 50 

49.80 

212. 60 

284. 00 

174. 50 

101.70 

7.30 

47.60 

136. 60 

54.60 

2.80 

230. 10 

235. 50 

186.20 

166. 90 

78.80 

41.40 

14.10 



Feet. 
4118.1 
4079. 
4231.6 
4285. 2 
4094. 6 
40S0. 
4181.0 
4221.4 
4643. 6 

4909. 7 
5454. 1 
5679. 4 
5h01.6 
5663. 3 
5480. 5 
5516. 3 
5394. 1 
5261. 1 

5084. 8 
6275. 4 
6223. 4 
6194.3 
6216.2 

6092. 3 
6015. 1 
59d3. 1 
6074.1 
5825. 1 
5293. 6 
4691.5 
4318. 1 
4146. 3 
4131.6 
3934. 7 

3445. 7 
3491.1 

3497. 8 
2796. 
2280. 2 

1576. 4 
1087. 4 

887.3 
706.5 
674.7 



Remarks and dates. 



June 15 and 16. 
June 16. 
July 5. 

Do. 
July 4, 5, and 6. 
July 4. 
July 3. 
July 8. 

Do. 

Do. 
July 9. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
July 9, 10, 23, 24. 
July 10. 

Do. 

Do. 
July 24. 

Do. 

Do, 

Do. 
July 25. 

Do. 
July 11. 

Do. 

Do. 

Do. 
July 25. 
July 11. 

Do. 
July 12. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
July 12, 13, 14, 15. 
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TABLE OF LATITUDES. 



III. — Tahle of latitudes on the line of the forty-first parallel of north latitude^ explored for the 

Pacific railway^ 1854. 

Sir: In the following table of geographical positions, the latitudes are all deduced from 
meridional observations, and^ when practicablej both north and south culminating stars were 
observed, for the purpose of eliminating instrumental and other errors. 

The astronomical instruments were the same as those used last year with Captain Gunnison, 
and pronounced by him entirely inadequate for the determination of longitude. They were, 
besides, very much out of repair and adjustment when we started from Westport — defects 
which could not be remedied in Salt Lake City. 

Very respectfully, 

SHEPPAED ROMANS, 
In charge of Astronomical Department, 
First Lieut. E. G. Beckwith, 

U, S, A,y Commanding Expedition, 



Oeographical positions from Green river, Utah Territory, to Fort Reading , California, via Salt 

Lake City. 



Date. 



Locality. 



Star. 



Double mer. alt. 



Index error, 



Corrected alti- 
tude. 



Deduced lati- 
tude. 



Latitude of 
camp. 



1854. 

April 15 

16 

17 

19 

1853. 

Dec. 6 
1854. 

May 9 
12 
16 
16 
17 
17 
18 
18 
19 
19 
20 
20 
21 
21 
26 



June 



July 



Muddy creek 

Bear river. 

White Clay creek . 
Weber river.. 



Salt Lake City. , 



Lone Rock valley 

Camp 8, Granite mountain . 

Gamp 11 

...do 

Camp V2, 

....do 

Willow spring. 

do... 

Camp 14 

....do... 

Franklin river 

do 

do 



do , 

Carrip20...... 

...do 

Camp 21.... , 

...do ., 

Camp 24. . . . , 

...do , 

Camp 25 

Camp 28. , 

Camp 29. , 

Camp ^ , 

...do.. 

Lassen's meadows , 

JM ud lake , 

Madelin Pass , 

..do 

Camp 45.. 

Camp 46. , 

Camp 47 , 

Camp 48 , 

Camp49 , 

Camp 50 , 

Camp 51. 

Camp 52 , 

Summit creek 

Roop's runcho. 

Shore of Honey lake 

Black Butte creek 

Wolf creek 

Camp 

Sacramento river 

do 

do 

..do 

Camp near mouth of Canoe creek . 
Near Fort Reading 



Alpha Hydra 

do , 

do. 

do 



Sttn. 



Spica 

, .do ., 

..do , 

Polaiis ..... 

....do. , 

Spica , 

Polaris ..... 

Spica 

Polaris 

Spica , 

Polaris . . . . , 

Spica. 

Polaris . . . . , 

Spica , 

Polaris .... 

tropica , 

Polaris .... 
Spica.... . 
Polaris ..... 

Spica 

Polaris .... 

....do 

Spica 

Polaris . . . . . 

Spica 

Beta Libra. . 

....do 

....do 

....do. 

....do. 

....do. 

....do. 

....do. 

....do. 

....do 

....do. 

....do 

Antares ... 

....do. 

....do.....; 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 



81 12 30 
81 28 45 
81 47 30 
81 57 30 

52 49 00 

78 12 40 

78 48 45 

79 03 05 
77 18 00 
77 14 20 

79 04 40 

77 34 00 

78 45 35 

77 50 45 

78 27 40 
78 15 10 
78 04 10 
78 29 40 

77 50 40 

78 05 10 
78 14 35 

77 44 30 

78 35 15 

77 34 45 

78 44 30 
77 27 30 

77 32 10 

78 38 30 
78 10 35 
78 11 35 

80 58 35 
80 57 05 

80 52 10 

81 03 30 
80 43 10 
80 50 10 
80 40 20 
80 13 20 
80 11 10 
80 23 10 
80 37 10 
80 54 40 

46 48 50 

47 01 50 
47 09 00 
46 33 40 
46 40 50 
46 28 30 
46 20 40 
46 17 00 
45 47 00 
45 45 40 

45 58 30 

46 51 40 



15 12.5 

15 47 

16 22.5 



1 37 

10 
15 
15 



12.5 
"lb" 



5 
*2;5* 



10 
'i2!5* 



40 42 29 
40,50 54 

41 00 34 
41 05 34 

26 39 51 

39 05 13 
39 23 22 
39 30 24 
38 37 55 

38 36 10 

39 31 22 

38 45 59 

39 21 50 

38 54 18 

39 12 45 
39 06 23 
39 00 58 
39 13 52 

38 54 20 

39 01 37 
39 06 20 

38 51 15 

39 16 39 

38 46 23 

39 21 14 
38 42 43 

38 45 01 

39 18 14 
39 04 12 

39 04 52 

40 28 21 
40 27 37 
40 25 13 
40 30 51 
40 20 39 
40 24 10 
40 19 12 
40 05 42 
40 04 36 
40 10 38 
40 17 39 
40 26 25 
23 22 36 
23 28 52 
23 32 42 
23 15 00 
23 18 35 
23 11 55 
23 08 04 
23 06 22 
22 51 17 
22 50 38 

22 57 03 

23 23 36 



40 05 35 
40 06 14 
40 04 29 
40 04 37 
40 14 18 
40 14 09 
40 22 37 
40 23 14 
40 34 43 
40 35 01 
40 42 12 
40 41 39 
40 29 58 
40 29 39 
40 19 36 
40 19 20 
40 14 44 
40 14 44 



40 32 34 
40 31 07 



41 15 43 
41 07 L8 
40 57 38 
40 52 38 

40 45 37 



40 30 46 
40 12 37 


40 05 55 


40 04 33 


40 14 14 


40 22 56 


40 34 52 


40 41 50 


40 29 49 


****46*i9'28 


40 14 44 
40 11 04 
40 13 23 
40 17 45 



40 31 51 
40 42 03 
40 41 48 
40 44 12 
40 38 35 
40 48 46 
40 45 15 

40 50 14 

41 03 43 
41 04 49 
40 58 47 
40 51 46 
40 43 00 
40 31 02 
40 24 46 
40 20 56 
40 38 38 
40 35 03 
40 41 43 
40 45 34 

40 47 16 

41 02 21 
41 03 00 
40 56 35 
40 30 02 
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CHAPTER IX. 

Meteorological Observations, and Tables of Altitudes and Distances. 

I. — Introduction to meteorological table and table of altitudes and distances, on the line of the forty-first parallel of nortli 
latitude, explored for the Pacific railway. 
II. — Meteorological table at Great Salt Lake City during the winter of 1853-'54, 
III. — Summary of meteorological observations at Great Salt Lake City in J853 and 1854, in mean results at each observed 

hour for the several months; barometric reading corrected for temperature. 
IV. — Barometric means for the months observed at Gi'feat Salt Lake Cicy, 1853-'54, from all the observations, including 

those at irregular hours, and corrected in detail f>r horary variation of pressure. 
V. — Meteorological observations and table of altitudes and distances from Great Salt Lake City to Green river, April, 1854. 
VI. — Data for profile; from Smith's fork, Grfeen Eiver valley, to that of Great Salt Lake, via the Timpanogos river. 
VII. — Data for profile frona Great Salt Lake valley, via the Weber river, to White Clay cr^ek, the preceding profile being in 
common with this frona tho latter point eastward. 
VIII. — Meteorological observations and table of distances from Great Salt Lake City, Utah Territory, to the valley of the 
Sacramento river, California, 1854. 
IX. — -Meteorological observations and table of altitudes from Mud lake, via Mxid creek, to the summit of the Sierra Nevada 
and to Madelin Pass. (Table not used in profile.) 
Vlll.—Continuation of Table VIII. 

X. — Meteorological observations and table of altitudes in crossing from Madelin to Noble's Pass, on the summit of the 
Sierra Nevada. (This table is not used in profile.) 
VIII.— Table VIII again resumed. 
XI.^Meteorological observations and table of altitudes and distances for profile from Mud lake to Fort Reading on the Sac- 
ramento river, California, via Noble's Pass. 
XIL -^Meteorological observations and table of altitudes on the road leading through Noble's Pass. 
XIII. — Meteorological observations and table of altitudes in crossing from the mouth of Canoe creek (Poinsett river) to Black 
Butte creek, and thence w^est to Hat and Wolf creeks. (This table is not used in profile.) 

1,— Introduction to meteorological table and table of altitudes and distances on the line of the forty- 
frst parallel of north latitude, explored for the Pacific railway , 

The Bunten barometers Nos. 496 and 551 are exclusively relied upon for the determination 
of altitudes of the entire line. The readings of the Aneroid baronieters exhibit variable errors ; 
an,d as the mercurial barometers retain their reliable and uniform character throughout, no 
necessity exists for the use of the Aneroids. The zero errors found by Dr. Engelmann in his 
comparison at St, Louis, to apply to the Bunten barometers before the commencement of the 
work, did not remain as between the two instruments, even at the first considerable camps of 
the survey ; they were therefore rejected in all the computations, and no zero error was at any 
time applied. For mean readings the two barometers usually agreed very nearly, the differ- 
ence between them being, that No. 496 was too slow in its movement when considerable changes 
of altitude occurred, and required a correction or substitution of the other in such cases. For 
mean readings at stations where several observations were taken, the results of both are believed 
to be a very near approximation to standard accuracy, and the instruments appear to have been 
but slightly, if at all deranged at the termination of the survey. The zero errors found in 
them by Dr. Engelmann, on their return, were obviously introduced after the close of the work, 
and are therefore not applied to it. 

In the discussion of the observations, the readings were first corrected for temperature to the 
height of the mercurial column, at 32° Fahrenheit. A minor error of non-adaptation of the 
common formula to the temperature expansion determined by Shumacher for barometers of this 
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72 EXPLANATIONS OF BAROMETRIC COMPUTATIONS. 

construction is thus avoided, and the greater advantage gained of combining all the observations 
at a station in a correct mean reading, to be used in a single computation of the altitudes. 
The mean of the observed air temperature is used in these cases also, as avoiding to some 
extent a source of error in extremes of surface temperature, for which, in single observations, a 
table of corrections is appended. All the observations were also corrected for horary variations 
of atmospheric pressure through the day, thus bringing each to the true mean position for the 
day. The accompanying scale of horary corrections gives the value employed for each hour ; 
they are derived primarily from well-determined curves of daily variations of pressure for the 
eastern United States, but with material and important modifications and additions established 
by the observations of other surveys in the interior of the continent, principally by that of Lieut. 
Whipple. By the observations through the winter months at Grreat Salt Lake City, the 
measures of this horary scale are shown to be less for that season, and to conform these more 
nearly than in summer to those observed in the eastern United States and in Europe. For the 
months occupied in the field-work of this survey, however, and for the districts traversed, the 
measure of the correction here employed is fully confirmed. At the sea-level, or so near it as 
both extremities of the line are, the measures of horary variation again fall off to those belong- 
ing to well known districts; yet as no determinations of importance occur at these extremities, 
it is not necessary to give the scale belonging to them. A correction previously found to be 
required for extremes of air temperature has been so well determined by the comparison of survey 
by levels and with the barometer, at the passes of the Sierra Nevada, surveyed by Lieut. 
"Williamson, that a scale of corrections sufficiently precise for practical use has been constructed. 
"When the error from this cause could not be eliminated by the use of mean temperatures, this 
scale has been employed in the determinations here made. The measures given for this cor- 
rection belong to extremely arid climates, and to elevated districts, requiring modification in 
the position of the point where no correction is required; also in different seasons. As it affects 
great elevations in these arid districts by an extreme amount, of at least 150 feet, it is too im- 
portant to be neglected, notwithstanding a discretionary use of the value is usually necessary. 

The reduced observations at stations on the Plains, from Pawnee fork to camp 33, the first 
after crossing the Arkansas river, were referred to the mean barometric readings noted by Dr. 
Engelmann at St. Loui», for July, 1853, the month in which they were made. 

The altitude of this station above the Gulf of Mexico, as determined by him from a long series 
of observations, was added to make up the entire altitude. For these stations and dates, the 
results thus obtained are very nearly identical with those computed by direct reference to the 
barometric mean at the level of the sea for the latitude. 

For altitudes beyond this point, direct comparison of each camp is made to an assumed mean 
barometric reading at the level of the sea, in this latitude, of 30.000 inches, the barometer cor- 
rected to 32°, and a mean air temperature taken of 57°. The constant belonging to the latitude 
and climate of the Grulf is 30.050 inches of the barometer, and 64° of air temperature, which 
would add unduly to the altitudes. 

The principle is assumed that the constants of pressure and temperature employed belong to 
the latitude, and that the resulting determinations of elevations belong, correctly and alike, to 
both the Grulf, the Atlantic and Pacific. There are no well-determiDcd mean readings of the 
barometer on the Pacific coast, yet the most of those recently made in California give the 
impression that a slightly greater mean atmospheric pressure exists there than in the same 
latitude of the Atlantic. The constant has not, however, been altered for any portion of 
this line. 

The discussion of observations at the principal passes has been, in part, upon simultaneous 
observations at an hour's interval in time and distance. The slower movement of one baro- 
meter, however, rendered it necessary in many cases to take successive readings of the best one, 
corrected for horary variation, for determinations of successive diff'erences. The termini of these 
lines of ascent an descent were also checked by compariison of preferred results, as of the mean 
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of several at tlie summit or elsewhere^ with the nearer camps. The coincidence of resulrts by 
single and successive steps has been so satisfactory as to warrant the conclusion that the grades 
and altitudes of these passes are quite accurately determined. The correct use of such data in 
the joining of intermediate with main lines^ and in the correspondence of single observations 
with the mean of observations, is the surest test of barometric survey, and discrepancies cannot 
be wholly removed. The principal cause of these discrepancies is in the non-periodic variation 
of atmospheric pressure, for which no constant or correction can be given, except by reference 
to continued readings for a month or more at some station near. Mean results best eliminate 
this error, and they are therefore preferred in the order of their number, or of the number of 
days they cover. In the ascent of the Arkansas, the uniform grade of the stream permits the 
use of four or five successive camps as a near result, and two or three non-periodic variations 
are thus eliminated. Subsequently, to Great Salt lake, a less error from this cause is likely to 
occur, as this variation is least in August and September. 

For the survey eastward from Great Salt lake to the valley of Green river, the field readings 
are compared with those of the same date by the other barometer at Great Salt Lake City : these 
may be regarded as nearly simultaneous, (though the hours were not always the same,) from the 
fact that the same days, and portions of the day, were compared. For the remainder of the line 
to California, no mode of correction of this error existed, except in the preference of the means 
embracing the greatest number of observations ; yet the errors have probably no practical im- 
portance. 

The observations generally sustain the checking and criticism which rank the results as a 
determinate survey, with a near approximation to absolute accuracy, and, as among themselves, 
sufiicienfcly conclusive of grades and points of comparison. 

Horary corrections of the harometer. 



Hour. 


Inches. 


Hour. 


Inches. 


i^ a. m. 




h.007 


3 p.m. 


—.030 


7 a. m. 


- 


-.020 


4 p.m. 


—.045 


8 a. m. 


J 


-.030 


5 p. m. 


—.050 


9 a. m. 


- 


-.040 


6 p.m. 


—.030 


10 a.m. 


^ 


-.050 


7 p.m. 


—.020 


11 a. m. 


- 


-.055 


8 p.m. 


—.005 


12 m. 


A 


-.025 


9 p. m. 


—.000 


1 p. m. 


- 


-. 005 


10 p.m. 


+. 010 


2 p.m. 


—.015 


11 p.m. 


-t-.020 



Scale of corrections for extreme air temperatures. 



Low temperatures. 


High temperatures. 


At 350 add 250 


At 950 subtract 15° 


At 40 add 23 


At 93 subtract 13 


At 45 add 21 


At; 90 subtract 1 1 


At 47 add 20 


At 88 subtract 10 


At 50 add 18 


At 85 subtract 8 


At 53 add 15 


At 83 subtract 7 


At 55 add 13 


At 80 subtracts 


At 57 add 10 


At 78 subtract 3 


At 60 adds 


At 75 subtract 2 



Note.— The measures of this correction are variable to some extent with the season, and apply nearly to departures from the 
mean of the month in which observations are made. It is here given as required for summer months, in which most of the 
observations in field surveys have been taken. 

10 & 
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74 BAROMETERS COMPARED. 

CAPTAIN GUNNISON'S BAROMETERS COMPARED WITH THE STANDARD BAROMETERS OF DR. ENGEL- 

MANN. 

St. Louis, June 4 to 9, 1853. 
Ten observations were made. 
Eange of standard barometer in that period from 2^.505- to 29^^748. Eange 0^^243. 

Mean differences of standard and compared barometers, 

Bunten, No. 551 = E + 0^006. Bunten, No. 496 = E + 0^080 
Aneroid, No. 9889 = E — 0'^015. Aneroid, No. 9293 = E — 0^^025 

Extreme differences of range of standard and compared barometers, 
Bunten^^No. 551 = ^ " J'/J^J I = 0^048, range of difference. 

Bunten No. 496 = E + 0^046 ) _ ^„ ^^3 ^ ^^ difference. 

Do. zn xLj -j- UMUy ) 

Aneroid, No. 9889 = B — 0".055 j _ q,,^^^^ ^^ difference. 

Do. zzr Jii -j- U .Ooo ) ^ 

Aneroid,^No. 9293 = ^ - 0^005 > ^ ^.^^^^^ ^^^^^ ^^ difference. 

E. represents Engelmann's standard barometer. 

Both Bunten barometers are very slow in their movements. B. No. 551 gives a very dull 
sound when the tube is reversed, indicating air in the tube. No. 496 gives a clear sound, and 
is probably free of air. 

The station of Dr. Engelmann's barometer is above low-water mark of the Mississippi 106.5, 
and above the Gulf of Mexico 482 feet. 

Bar, Engelmann was in June, 1853, equal to — 

Bunten, No. 551 - 0^006 
Do. No. 496 - 0^^080 

The Aneroids were both set to correspond exactly with bar. E. 

After the voyage to California and back, bar. Engelmann was found in September, 1854, 

equal to — 

Bunten, No. 551 - 0'^072 

Do. No. 496 + 0'M16 

Aneroid, No. 7889 - 0^^448 

Do. No. 9293 + 0^^.263 

Therefore, as bar. E. has remained unaltered. 

Bar. Bunten No. 551 is now higher by 0''.066 than 14 months ago. 

Do. No. 496 is now lower byO'M96 '' '' 

Bar. Aneroid No. 7889 is now higher by 0^^.448 '' '' 

Do. No. 9293 is now lower by 0^^263 '' '' 

Bunten No. 551 is by far the best instrument of the whole set; but both barometers have the 
sides of the tubes at the lower as well as the upper levels so much soiled and darkened by 
oxydized mercury, that at a certain elevation of the barometer, at least, the reading becomes 
very difficult, if not impossible. 

The Aneroids are certainly very unreliable ; but within the limited range of my observations, 
(between 29 and 30 inches,) they performed well and corresponded pretty accurately with the 
changes of my own barometer. 

In calculating elevations from barometrical data, it seems best not to compare isolated obser- 
vations made on the same day or at the same hour, but to refer the observations made in the 
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field (or tlie mean of several if they can be had) to the monthly means of the stationary barom- 
eter. I add, therefore, my monthly means for the last fourteen months. But the observations 
made west of the Eocky mountains cannot be referred to my barometer at all. It is hardly 
necessary to add — what everybody who is in the habit of observing the barometer knows — that 
observations made in the forenoon, principally from 8 to 10 o'clock a. m., are generally higher, 
and those made in the afternoon, principally between 2 and 4 o'clock, are mostly lower than 
the average of the day. The noon observations come nearest the mean of the day. The barom- 
eter, at least in the Mississippi valley, is usually highest with westerly and northwesterly winds, 
and lowest with southerly and southeasterly winds. It is mostly higher, but much more irreg- 
ular, in winter, and lower, but more regular, in summer. 

Mean barometric elevation of barometer E. at St. Louis^ 482 feet above the Gulf. 

Table of means corrected for temperature. 



June, 

July, 

August 

September^ 

October, 

November, 

December^ 

January, 

February, 

March^ 

April, 

May, 

June^ 

July, 

St. Louis, September ^ 1854. 



1853 29.466 

1853 29.483 

1853 29.431 

1853 29.474 

1853 29.538 

1853 29.601 

1853 29.508 

1854 29.577 

1854 29.507 

1854 29.459 

1854 29.444 

1854 29.334 

1854 29.418 

1854 29.491 

a. ENGELMANN. 



The discrepancy found to exist by Dr. Engelmann in the Bunten barometers after our return 
from California did not exist as between themselves up to the termination of the exploration 
in July, and must have arisen from some cause on our homeward journey, and is disregarded, 
therefore, in the discussion. 

Horary variations of the barometer in California. 



1. In the elevated portions of the interior. 

Hour. Inch. 

5 a. m —.007 

5 a. m —.005 

6 a. m +.012 

7 a. m -I-.025 

8 a. m +.030 

9 a, m +.035 

10 a. m +.040 

11a. m +.045 

12 m +.015 

1 p. m —.005 



Hour. Inch. 

2 p. m —.025. 

3 p. m —.030 

4 p. m —.035 

5 p. m —.033 

6 p. m —.025 

7 p. m — .015 

8 p. m —.005 

9 p. m +.008 

10 p. m +.015 

11 p. m +.013 
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TABLE OF HORARY VARIATIONS IN CALIFORNIA. 



2. At the sea-level, or near the coast. 

Hour. Inch. 

4 a. m — .OOT 

5 a. m —.005 

6 a. m +.01 2 

Ta.m +.02 

8 a. m +.03 

9 a. m +.041 

10 a. m +.045 

lla.m +.035 

12 m +.015 

1 p. m —.005 



Hour. 

2 p. m. 

3 p. m. 

4 p. m. 

5 p. m. 



Incli. 

—.025 

—030 

—.035 

—.033 

6p. m —.025 

T p. m — .015 

8p.m —.005 

9 p. m , +.008 

lOp.m +.015 

11 p. m +.013 



Hosted by 



Google 



METEOROLOGY. 
II. — Meteorological Ohservafions at Great Salt Lake City, 1853-'54. 
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1853. 












Inches. 


Inches. 






Great Salt Lake City, 


Nov. 29 


10 a. m 


657 


10.5 


655.5 


11 


25.773 


25.710 


49 


Rain in valley; snow in moun- 


at the house of Mr. 




















tains; cool and unpleasant. 


Benson, opposite the 


29 


12 m 


655.4 


10 


654.3 


10 


25.735 


25.692 


50 


Rain ceased to fall, but it still 


Council-house and 




















continues cloudy. 


Tithing-office. 


30 


9.30 a. m.... 


657.6 


9.5 


657.6 


10 


25.802 


25.802 


47 


A few light clouds. 




30 


12 m 


657.9 


12 


658.5 


12 


25.822 


25.849 


51 


Clear and pleasant. 




30 


3 p. m 


657.9 


13 


658.5 


14 


25.873 


25.897 


53 


Clear and pleasant, with a slight 
breeze from the southeast. 




Dec. 1 


9a. m 


658 


10 


658.3 


10.5 


25.823 


25.834 


46 


Clear and pleasant. 




1 


12 m 


658 


13.5 


658.3 


14 


25.826 


25.834 


53 


A few light clouds in the north- 
west. 
Clear. 




1 


3 p. m ...... 


658 


15.5 


658.3 


IQ 


25.873 


25.881 


57 




2 


9a, m 


656.8 


10.5 


656.3 


10.5 


25.772 


25.756 


45 


Clear; thermometer at sunrise 

34°. 
Light clouds. 




2 


12 m 


657.7 


13.5 


656.5 


14 


25.810 


25.763 


52 




2 


3 p. m 


656.5 


14 


655.1 


14.5 


25.818 


25.763 


55 


Do. 




3 


9 a. m 


656.5 


11.5 


655.1 


12 


25.756 


25.701 


48 


Thermometer at sunrise 32°. 




3 


12 m 


656.5 


13 


655.2 


13 


25.767 


25.716 


53 


Clear. 




3 


3 p. m 


656.5 


13 


655.2 


13 


25.822 


25.771 


54 


Do. 




4 


9a. m 


655.8 


10 


.9 


10 


25.736 


25.661 


44 


Thermometer at sunrise 31°. 




5 


9a. m 




9 


654.9 


9.5 


25.712 


25.701 


43 


Do do. 30°. 5 




5 


12 m 


655.7 


12 


655.6 


12.5 


25.739 


25.731 


50 


Morning clear and cool. 




5 


3p. m 


655.7 


13.5 


655.6 


13.5 


25.786 


25.786 


53 


Clear and pleasant. 




6 


9a. m 


659.4 


9.5 


658.9 


9.5 


25.878 


25.858 


43 


Thermometer at sunrise 30°. 




6 


12 m 


659.6 


12 


659.2 


11.5 


25.893 


25.881 


51 


Clear and pleasant. 




6 


3 p. m 


659.6 


14 


659.2 


14.5 


25.936 


25.920 


54 


Clear. 




7 


9 a. m. 


659.8 


9 


659.6 


9 


25.897 


25.890 


41 


Thermometer at sunrise 28°. 




7 


12 m 


659.8 


12 


659.6 


12 


25.897 


25.893 


51 


Clear. 




7 


3 p. m 


659.8 


13 


659.8 


13.5 


25.948 


25.948' 


52 


Clear and pleasant. 




8 


9 a. m 


659 


8 


657.7 


8 


25.874 


25.819 


40 


Thermometer at sunrise 28°. 




8 


12 m 


657.8 


11.5 


655.6 


11.5 


25.822 


25.735 


47 


Morning clear and cool, with 
heavy frost. 




8 


3p. m 


656.3 


13.5 


655 


14 


25.810 


25.759 


54 


Clear. 




9 


9 a. m 


650.7 


5 


651.1 


5 


25.555 


25.574 


34 


Thermometer at sunrise 26°. 




9 


12 m.. 


650.7 


7 


651.1 


7 


25.562 


25.582 


35 


Heavy mist, with a cold north- 
west wind. 




9 


p. m. ...... 


648.8 


8 


650 


8.5 


25.538 


25.589 


37 


Cloudy. 




10 


9 a. m 


647 


6 


648.5 


6 


25.409 


25.464 


38 


Thermometer at sunrise 28° ; 
cloudy. 




10 


12 m 


647 


6 


648.5 


6 


25.424 


25.479 


46 


Cloudy ; strong wind from north- 
west in the evening; rain. 




11 


9 a. m 


647.5 


8.5 


649.7 


8 


25.417 


25.504 


41 


Cloudy. 




11 


11 a. m 


648.6 


9 


650.2 


9.5 


25.441 


25.504 


45 


Do. 




12 


9 a. m 


652.6 


8 


652,2 


8 


25.618 


25.602. 


37 


Hazy and cloudy. 




12 


12 m 


652.3 


8 


652 


8 


25.621 


25.713 


39 


Hazy. 




12 


3p. m 


652 


7.5 


650.7 


7.5 


25.768 


25.613 


39 


Cloudy. 




13 


9a. m 


647.1 


7 


648.4 


7 


25.409 


25.456 


39 


Thermometer at sunrise 36°; 

cloudy. 
Cloudy and disagreeable. 




13 


12 m 


646 


8 


647.3 


8.5 


25.377 


25.424 


46 




13 


3p, m 


645.2 


8 


647.3 


8.5 


25.401 


25.479 


48 


Cloudy, with indications of 




14 


9 a. m 


644.7 


7 


647 


7 


25.315 


25.405 


42 


Thermometer at sunrise 40° ; 
slight fall of snow. 




14 


12 m 


645 


7 


647.7 


7 ' 


25.342 


25.444 


38 


Cloudy and damp. 




14 


3 p. m 


645 


7 


647.7 


7 


25.397 


25.499 


41 


Damp ; snow in mountains. 




15 


9 a. m. r,.... 


646.3 


6.5 


648.9 


6.5 


25.378 


25.476 


37 


Thermometer at sunrise 33°. 




16 


9a. m 


652.3 


5 


651.9 


5 


25.618 


25.602 


30 


Thermometer at sunrise 26° ; 
clear. 




16 


12 m 


653.1 


6 


653 


6 


25.664 


25.660 


37 


Cloudy. 




16 


3 p. m 


653.1 


6 


653 


6 


25.719 


25.715 


37 


Do. 




17 


9 a. m 


653.7 


5 


653.9 


5 


25.673 


25.681 


34 


Thermometer at sunrise 33° ; 

cloudy. 
Thermometer at sunrise 30° ; 

cloudy. 
Thermometer at sunrise 26° ; 




18 


9 a. m 


654.2 


6.5 


654.1 


6.5 


25.689 


25.685 


36 




19 


9 a, m 


652.2 


5 


651.2 


5 


25.614 


25.578 


31 






















clear. 




19 


3 p. m 


654.3 


7.5 


655.3 


7.5 


25.759 


25.806 


39 


Cloudy. 




20 


9a. m 


648.1 


6 


648,7 


6 


25.452 


25.472 


39 


Thermometer at sunrise 35° ; 
cloudy. 




20 


12 m 


648.7 


6 


648.7 


6 


25.487 


25.487 


43 


Cloudy. 




20 


3 p. m 


648.3 


7 


648.7 


7.5 


25.522 


25.534 


42 


Cloudy; snow fell during the 
night to depth of four inches. 




21 


9a. m 


648.7 


7.5 


648.5 


7.5 


25.468 


25.460 


37 


Thermometer at sunrise 34° ; 
snow falling very fast. 




21 


12 m 


648.7 


7.5 


648.5 


7.5 


25.483 


25.475 


42 


Snow. 




21 


3 p. m 


648 


6.5 


648 


6.5 


25.515 


25.515 


37 


Do. 




22 


9a. m 


651.3 


6.5 


651.8 


6.5 


25.574 


25.590 


25 


Thermometer at sunrise 24°; 
clear. 




22 


12 m 


651.6 


8.5 


652.8 


8,5 


25.593 


25.637 


31 


Clear. 




23 


9 a. m 


652.3 


5 


653.6 


5 


25.618 


25.669 


22 


Thermometer at sunrise 16° ; 
clear. 




23 


3 p. m 


652.2 


10 


651.2 


10 


25.664 


25.625 


32 


Clear. 




24 


9.45 a.m.... 


651.6 


4 


650.3 


4 


25.587 


25.540 


30 


Clear and cool. 




24 


12 m 


650.6 





649.5 


6 


25.562 


25.519 


36 


Thermometer at sunrise 20° ; 

cloudy. 
A few hght clouds. 




26 


9 a. m 


652.7 


5 


652,3 


5 


25.634 


25.618 


27 




26 


12 ra 


652.6 


6 


652.3 


6 


25.641 


25.629 


37 


Thermometer as sunrise 23° ; 
cloudy. 




27 


9.30 a.m.... 


653.5 


6 


653.1 


6 


25.656 


25.644 


38 


Cloudy. 
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1853. 












Inches. 


Inches. 






Great Salt Lake City.. 


Dee. 27 


12 m 


653.5 


8.5 


653.1 


8.5 


25,664 


25.653 


44 


Thermometer at sunrise 35°; 
cloudy. 




27 


3 p. m 


653.7 


9 


653.3 


9 


25.727 


25.712 


43 


Cloudy. 




28 


12 m 


653 


11 


650 


11 


25.637 


25.523 


46 


Do. 




28 


3 p. m 


650.6 


10 


648.7 


10 


25.601 


25.526 


49 


Clear and pleasant. 




29 


9a.m 


650.2 


7.5 


650 


7.5 


25.527 


25.519 


35 


Cloudy; snow fell during the 
night to depth of three inches. 




29 


12 m 


650.2 


8 


650 


8 


25.538 


25.534 


35 


Cloudy ; strong wind from north- 
west. 




29 


3p. m 


650.2 


5.5 


650 


5.5 


25.605 


25.597 


34 


Cloudy; northwest wind. 




30 


9.30 a. m.... 


6.56.3 


4.5 


656.2 


4.5 


25.774 


25.770 


24 


Cloudy; slight fall of snow. 




31 


9 a. m 


659.8 


5.5 


659.8 


5.5 


25.909 


25.909 


25 


Clear; thermometer at sunrise 

18°. 
Clear. 




31 


12 in 


659.8 


8 


659.8 


8 


25.916 


25.916 


33 




1854. 






















Jan. 2 


9,30 a.m.... 


659 


5.5 


657.3 


5-5 


25,877 


25.810 


28 


Clear; thermometer at sunrise 

22°. 
Clear. 




2 


12 m 


659.3 


9 


657.7 


9 


25.893 


25.830 


34 




3 


9.30 a. m 


653.2 


9 


651.1 


9 


25.633 


25.550 


42 


Cloudy. 




3 


3.30 p. m 

9 30 a. m ... . 


651.3 


12 


648.7 


12 


25.628 


25.526 


47 


Do. 




4 


647.1 


9 


646.3 


9 


25.396 


25.365 


35 


Thermometer at sunrise 32° ; 






















light clouds. 




4 


12 m 


647.1 


9 


646.1 


9 


25.416 


25.377 


37 


Cloudy. 




4 


3.30 p. m.. . 
10 a. m 


647.1 


8.5 


646.2 


8.5 


25.478 


25.443 


37 


Do. 




5 


654.2 


4.5 


650.7 


4.5 


25.687 


25.549 


17 


Thermometer at sunrise 14° ; 






















light clouds. 




5 


12 m 


650.2 


4.5 


650.6 


4.5 


25.554 


25.570 


21 


Cloudy. 




5 


3.30 p.m.... 


650.9 


5.5 


651.5 


5.5 


25.636 


25.663 


22 


Light clouds; storm of north- 




















west wind. 




6 


9.30 a.m.... 


656.8 


2 


656.4 


2 


25.802 


25.790 


14 


Thermometer at sunrise 8° ; 
clear. 




6 


12m 


656.8 


2 


656.4 


2 


25.822 


25.810 


18 


Clear; strong wind from north- 
west. 




6 


3 p. ra 

9.30 a. m.... 


658.3 


4.5 


658.9 


4.5 


25.928 


25.948 


19 


Clear. 




7 


658.8 


1 


661.4 


1 


25.885 


25.987 


18 


Thermometer at sunrise 12° ; 






















clear. 




7 


12 m 


658.8 


4 


661.4 


4 


25.893 


25.995 


27 


Clear. 




7 


3.30 p.m.... 
9 a. m 


659.6 


4 


660.4 


4 


25.986 


26.018 


28 


Do. 




9 


655.6 


4.5 


654.3 


4.5 


25.752 


25.701 


28 


Thermometer at sunrise 25° ; 






















snow fell during night, depth 






















three inches. 




10 


10 a. m 


655.3 


7 


655.1 


7 


25.718 


25.714 


30 


Cloudy, with signs of snow. 




10 


12m 


655.6 


8 


655.2 


8 


25.751 


25.735 


35 


Clear. 




10 


3.30 p. m.... 
9.30 a. m.... 


656.1 


12 


657.1 


12 


25.817 


25.856 


34 


Light clouds. 




11 


652.8 


4.5 


652 


4.5 


25.633 


25.605 


33 


Thermometer at sunrise 25°; 






















cloudy, with signs of snow. 




11 


1.15 p. m 

9.15 a. m.... 


651.7 


6.5 


649.8 


6.5 


25.626 


25.552 


34 


Light fall of snow. 




12 


643.8 


5 


642.2 


5 


25.285 


25.222 


37 


Thermometer at sunrise 36° ; 






















snow falling very fast. 




12 


12 m 


643.9 


5 


642.4 


5 


25.306 


25.247 


36 


Strong wind from northwest. 




12 


3 p. m 

9.30 a. m 


643.9 


5 


642.4 


5 


25.361 


25.302 


35 


Snow still continues to fall. 




13 


643.1 


8.5 


641.5 


8.5 


25.243 


25.176 


44 


Cloudy ; thermometer at sunrise 

34°. 
Cloudy ; strong wind from north- 




13 


3 p. m 


639.9 


10 . 


638.2 


10 


25.184 


25.117 


48 






















west. 




14 


9 a. m 


637.2 


9 


637 


9 


25.012 


25.004 


45 


Thermometer at sunrise 45° ; 
lowering clouds ; strong wind 
from southwest. 




14 


12.45 p.m... 


624 


11 


635.7 


11 


24.922 


24.965 


40 


Hail storm; wind from north- 
west. 
Snow falling very fast. 




14 


3.30 p. m.... 


635.6 


10 


636.4 


10 


25.022 


25.053 


31 




15 


9 a. m 


639.5 


6 


639.4 


4 


25.114 


25.118 


28 


Thermometer at sunrise 22° ; 
cloudy ; snow eight to ten 
inches deep. 




15 


12 m 


640.3 


8 


641 


8 


25.152 


25.180 


31 


Cloudy. 




16 


9 a. m 


643.2 


3 


643.2 


3 


25.271 


25.271 


20 


Thermometer at sunrise 19° ; 
light clouds. 




16 


12.20 p. m... 
3 p. m 


643.3 


5 


643.8 


5 


25.288 


25.307 


26 


Light clouds. 




16 


642.9 


5 


643.2 


5 


25.322 


25.334 


26 


Cloudy; slight fall of snow du- 




















ring the night. 




17 


9.15 a. m.... 


643.4 


1 


643.8 


1 


25.285 


25.301 


26 


Thermometer at sunrise 24° ; 
cloudy. 




17 


12m 


643.2 


4 


642.4 


4 


25.283 


25.251 


34 


Cloudy ; slight fall of snow du- 
ring the night. 




18 


9.15 a. m.... 


647.2 


1 


647.7 


1 


25.435 


25.450 


16 


Thermometer at sunrise 12°. 




18 


12.30 p m... 


645.8 


1.5 


645 


1.5 


25,403 


25.371 


29 


Cloudy. 




18 


3 p. m 

9.15 a. m 


644.7 


5 


643.2 


5 


25.393 


25.334 


24 


Do. 




19 


636.7 


— 1 


637.4 


— 1 


25.029 


25.057 


19 


Thermometer at sunrise 19° ; 






















snow falling very last; wind 






















northwest. 




19 


12.25 p. m... 


636.8 





637.4 





25.056 


25.080 


15 


Snow ceased to fall ; strong wind 




















from northwest. 




19 


3.30 p.m.... 
9a. m 


639.1 


1 


639.4 


1 


25,195 


25.207 


13 


Cloudy, with signs of snow. 




20 


653,3 


- 6 


654.6 


- 6 


25.708 


25.760 





Thermometer at sunrise 2° ; 

cloudy. 
Light clouds m northwest. 




20 


12.25 p.m... 


654.9 


— 1 


656.7 


— 1 


25.777 


25,848 







20 


3 p. m 

9.30 a. m.... 


655.6 





656.8 





25.842 


25.849 





Clear. 




21 


654.9 


— 7 


654.9 


- 7 


25.770 


25.770 


— 4 


Thermometer at sunrise — 14° ; 






















light clouds in northwest. 
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Inches. 


Inches. 






Great Salt Lake City. . 


Jan. 21 


12m 


654.9 


-- 3 


653.6 


— 3 


25.775 


25.723 


5 


Clear ; wind from northwest. 




21 


3 p. m 


653.6 


— 3 


652.2 


— 3 


25.778 


25.719 


8 


Light clouds. 




22 


9.45 a.m.... 


658.6 


— 2 


658.5 


- 2 


25.881 


25.890 


8 


Thermometer at sunrise 11° ; 

clear. 
Clear. 




22 


3 p. m 


659.2 




660.1 




25.983 


26.019 


12 




23 


9.15 a. m 


658.1 


11*3"" 


657.8 


ll'h"" 


25.880 


25.872 


16 


Thermometer at sunrise 8° ; 
light clouds in northeast. 




23 


12 m 


658.4 


3 


657.3 


3 


25.881 


25.842 


27 


Light clouds. 




23 


3.30 p.m.... 


657.9 


3 


656.2 


- 3 


25.923 


25.884 


21 


Cloudy. 




24 


9 a. m 


651.7 


— 1 


651.5 


— 1 


25.665 


25.736 


26 


Thermometer at sunrise 18°; 
cloudy. 




24 


12.20 p. m... 


649.9 


— 0.5 


648.7 


-0.5 


25.591 


25.543 


27 


Cloudy, with signs of snow. 




25 


9.30 a. m.... 


646.2 


3.5 


648 


3.5 


25.381 


25.451 


39 


Thermometer at sunrise 37° ; 
snow fell during the night. 




25 


12 m 


646.2 


3.5 


645 


3.5 


25.401 


25.353 


38 


Snow falling. 




25 


3.30 p.m.... 


647.1 


3.5 


648.3 


3.5 


25.498 


25.545 


33 


Cloudy. 




26 


9.30 a. m.... 


655.9 


3 


656.4 


3 


25.763 


25.782 


14 


Thermometer at sunrise 11° ; 
clear. 




26 


12.15 p.m... 


657.2 


5.5 


657.3 


5.5 


25.831 


25.835 


28 


Clear. 




27 


10 a. m 


660.7 


3 


680.5 


3 


25.947 


25.939 


22 


Thermometer at sunrise 6° ; 
clear. 




27 


12m 


660.7 


5 


660.5 


5 


25.964 


25.956 


30 


Clear. 




28 


9.15 a. m 


660.6 


3 


659.7 


3 


25.951 


25.915 


36 


Cloudy, with signs of snow. 




28 


12m 


660.7 


7 


659.8 


7 


25.956 


25 920 


37 


Clear. 




29 


9 a. m 


660.7 


5.5 


659.4 


5.5 


25.945 


25.897 


37 


Cloudy, with signs of snow. 




31 


9 a. m 


659.6 


3 


658.4 


3 


25.913 


25.866 


24 


Heavy fog; thermometer at sun- 
rise 15°. 




Feb. 1 


9a.m 


644.9 


3 


647.7 


3 


25.338 


25.445 


24 


Frost; thermometer at sunrise 
18°; cloudy. 




1 


12m 


646.9 


2 


647.7 


2 


25.357 


25.464 


31 


Cloudy. 




2 


9 a. m 


655.3 


2.5 


654.9 


2.5 


25.738 


25.728 


18 


Clear; thermometer at sunrise 

14°. 
Clear. 




2 


12m 


655.8 


5 


655.8 


5 


25.771 


25.771 


28 




2 


4 p. m 


655.6 


6 


655.6 


6 


25.829 


25.829 


26 


Do. 




3 


9 a. m 


654.3 


2.5 


653.2 


2.5 


25.708 


25.665 


27 


Cloudy ; thermometer at sunrise 

18°. 
Clear. 




3 


12.25 p.m... 


654.7 


6.5 


653.8 


6.5 


25.730 


25.694 


34 




4 


9 a. m 


653.8 


5 


652.8 


5 


25.677 


25.638 


38 


Cloudy ; thermometer at sunrise 

28°. 
Cloudy. 




5 


10 a. m 


653.9 


6.5 


653.5 


6.5 


25.663 


25.651 


44 




5 


3 p. m 


653.2 


7.5 


650.7 


7.5 


25.715 


25.673 


38 


Cloudy; at 12 m. slight fall of 

rain. 
Clear in northwest; sky partially 




6 


9 a. m 


652.7 


8.5 


651.8 


8.5 


25.622 


25.582 


40 






















overcast. 




6 


11 a. m 


653.1 


8 


652.5 


8 


25.623 


25.599 


50 


Cloudy. 




6 


3 p. m 


653.1 


8 


652.5 


8 


25.708 


25.684 


44 


Do. 




7 


9 a. m 


653.2 


7 


652.3 


7 


25.645 


25.610 


40 


Foggy. 




7 


1 p. m 


653.3 


7.5 


652.6 


7.5 


25.684 


25.653 


45 


Cloudy, with signs of rain. 




8 


9 a. m 


654.6 


6 


655 


6 


25.705 


25.724 


34 


Clear. 




8 


12 m 


654.6 


10.5 


655 


10.5 


25.700 


25.720 


47 


Do. 




9 


9a. m 


652.6 


7 


651.9 


7 


25.622 


25.594 


35 


Do. 




9 


12.30 p.m... 


652.8 


10 


651.8 


10 


25.643 


25.603 


48 


Do. 




10 


9 a. m 


647.9 


8 


647.1 


8 


25.433 


25.405 


46 


Cloudy ; light breeze from south- 
east. 

Cloudy; light breeze from south- 
east. 

Slight fall of rain. 




10 


12.15 p.m... 


646.8 


8.5 


645.9 


8.5 


25.410 


25.374 


50 




10 


3 p. m 


646.5 


8.5 


645.7 


8.5 


25.448 


25.416 


46 




11 


9 a. m 


643 


8 


641.9 


8 


25.244 


25.201 


44 


Stormy. 




11 


12.30 p. m... 


642.1 


9 


640.4 


9 


25.230 


25.162 


49 


2, 15 p. m. hail, with strong wind 
from southwest ; 3 p. m. snow. 




11 


3 p. m 


642 


9 


640.3 


9 


25.271 


25.204 


37 


Snow. 




12 


9a. m 


643 


5.5 


644.2 


5.5 


25.275 


25.299 


34 


Cloudy ; light breeze from north- 
west. 
Snow, falling very fast. 




12 


12 m 


643.4 


5.5 


643.3 


5.5 


25.282 


25.279 


35 




12 


3 p. m 


643.4 


5.5 


643,3 


5.5 


25.338 


25.334 


32 


Cloudy. 




13 


9a. m 


643.1 


2 


643.3 


2 


25.271 


25.279 


28 


Snowing very fast ; strong wind 
from northwest. 




13 


12 m 


645 


4 


645.2 


4 


25.353 


25.361 


32 


Cloudy ; snow ceased. 




13 


3 p. m 


646.5 


7 


647 


7 


25.456 


25.475 


35 


Broken clouds ; strong wind from 
nortliwest. 




14 


9 a. m 


652.2 


2 


652.2 


2 


25.630 


25.630 


25 


Cloudy, with signs of snow; 
thermometer at sunrise 16°. 




14 


12 m 


652.3 


4.5 


652.4 


5 


25.637 


25.637 


40 


Slight fall of snow. 




15 


9 a. m 


653.2 


4 


652.1 


4 


25.661 


25.618 


29 


Cloudy ; thermometer at sunrise 

20°. 
Cloudy. 




15 


12 m 


653.2 


3 


652.1 


3 . 


25.680 


25.637 


44 




15 


3 p. m 


653 


3 


652.1 


3 


25.727 


25.692 


38 


Slight fall of snow. 




16 


9 a. m 


650.1 


2.5 


649.6 


2.5 


25.543 


25.523 


38 


Thermometer at sunrise 32° ; 
cloudy. 




16 


12 m 


650.1 


5 


649.6 


5 


25.550 


25.527 


44 


Few light. clouds visible. 




16 


3 p. m 


650.2 


5 


649.8 


5 


25.609 


25.. 589 


40 


Cloudy in the north and west. 




17 


9 a. m 


649.9 


4 


650 


4 


25.527 


25.535 


33 


Clear; thermometer at sunrise 

28°. 
Clear ; snow melting rapidly. 




17 


12 m 


650.4 


8 


650.2 


8 


25.546 


25.538 


40 




17 


3 p m 


650.4 


10 


650.2 


10 


25.593 


25.586 


40 


Clear. 




18 


Sum-ise 


649.8 


3 


650.1 


3 


25.547 


25.563 


24 


Clear and calm. 




18 


10 a. m 


650.1 


7.5 


650.5 


7.5 


25.513 


25.529 


38 


Clear and pleasant. 




18 


12 m 


650.1 


7.5 


650.5 


7.5 


25.538 


25.554 


36 


Clear, with light breezes from 
the north. 
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Locality. 



^2- 



J3 



•73 a; 






■Remarks. 



Great Salt Lake City. 



1854. 
Feb. 18 
19 
19 
19 
20 
20 
20 

20 

21 

21 
21 

22 
22 
22 
23 
23 
23 



26 
27 
27 
27 
28 
28 

28 

March 1 

1 



24 



3 p. m. ., 
9 a. m . . , 
12 m.... 
3 p. rn . . . 
Sunrise., 
9 a. m. .. 
12 m.... 



3 p. m. ... 
9 a. m 



]2 m 

3.30 p. in. 



9 a. m. 
12 m.. 
3 p. m. 
9 a. m. 
12 m.. 
3 p. m. 



9 a. m . 
12 m.. 
3 p. m. 
9 a. m. 
12 m.., 
3 p. m. 
9 a. m 



12.30 p.m.. 



3 p. m, 
9 a. m . 
12 m.. 
3 p. m, 
9 a. m. 
12 m.. 



3 p. m. 
9 a. m. 
12 m.. 



9 a. m. 
12 ra.. 
3 p. m. 
9a.m. 



12 m.. 
9 a. m. 
12 m .. 



3 p. m. 
9 a. m. 



12 m. 

3 p. m 

9 a. m. .... 
12.20 p. m, 

3 p. m 

9 a. m 

12m 

3 p. m 

9 a. m 

12 m 

9 a. m 

9 a. m 

9 a. m 

12m 



12 m .. 
9 a. m. 
12m .. 
9 a. m. 
9 a. m. 



12m .. 
9 a. m. 
12m .. 
3 p. m. 
9 a. m. 
12 m . . 
3 p. m. 
9 a. m. 
12 m .. 
9 a. m. 
12 m . . , 



650.5 
650.8 
650.8 
650.8 
650.3 
650.3 
650.3 

650 

651.1 

652.7 
652.9 

656.1 

656.3 

656.3 

653 

652.4 

651.8 

653 

653.1 

653.1 

653.2 

653.3 

652.7 



649.3 

649.9 
649.9 
650.4 
650.4 
643.9 
644.2 

644.2 
646.2 
646.8 

651.2 
651.6 
651.6 
651.2 

651.6 

648.7 
648.1 

646.8 

647.7 

647.7 

647.9 

647.6 

647.6 

647.5 

648 

649.2 

649.7 

648.2 

648.1 

650.6 

644.1 

645 

645.3 

648.3 
649.3 
649.6 
651.5 
648.1 

648.6 
652.4 
654.7 
652.3 
655.2 
655.2 
655.2 
655.3 
6.55.2 
649.8 
652.6 



10 

5.5 

9 
11 

4.5 

6 
^ 7 

7.5 



10 
6.5 
6.5 
6 

5 

6.5 
7 
5 
8 
10 
5 



8.5 
6 



10 
4 
5 

4 

7 
7 
4.5 



7 
8 
5,5 



5.5 
8.5 
11 
6 
8 
5 
7 
5.5 



12.5 
10.5 
13.5 
11.5 
11 

12 
11 

13.8 
16.5 
8 
13 
16 
12 
13.5 
17 
12 



650.6 

651.4 

651.4 

650.9 

651 

651 

651 

649.8 



652.7 
652.8 

653.4 
656.3 
656.3 
651.7 
651,2 
651 

652.5 
653,8 
653.8 
653.7 
6.53.8 
651.2 
648.1 

648.6 

649.7 
649.7 
651.4 
651.2 
643.1 
643.6 

643.6 

647.8 
648.9 

651.4 
651.4 
651.4 
651.8 

652.3 

647,7 
647.2 

646.5 

648.3 

648.3 

648.3 

648.1 

648.1 

648 

650.4 

650.4 

647.7 

647.7 

651.1 

643.8 

646,6 

646.9 

649.7 

650.4 
651.1 
649.9 
648.6 
648.8 

648.3 
652 2 
653.6 
653.6 
653.8 
653,8 
653.8 
653.6 
653.9 
648,6 
651.4 



10 

5.5 

9 
11 

4,5 
6 

7 

7.5 



10 
6.5 
6.5 



5 
6.5 

7 
5 



10 
5 



8.5 
6 



10 
4 
5 

4 
7 
7 
4.5 



5.5 



5.5 
8,5 
11 
6 
8 
5 
7 
5.5 



12.5 

10.5 

13.5 

12 

11 

12 
11 
14 
17 
8 
13 
16 
12 
14 
17 
12 



Inches. 
25.597 
25.555 
25.558 
25.605 
25.563 
25.535 
25.546 

25.589 

25.574 

25.633 
25.703 

25,768 
25,775 
25.826 
25,642 
25,633 
25,664 

25.649 
25.660 
25.715 
25.657 
25.660 
25.684 
25.484 

25.525 

25.582 
25.531 
25.546 
25.601 
25.287 
25.306 

25.353 

25.386 
25.420 

25.582 
25.601 
25.656 

25.578 

25.593 
25.476 
25.464 



25.433 

25.444 
25.503 
25.433 
25.441 
25.487 
25.449 
25.499 
25.562 
25.456 
25.460 
25.551 
25.291 
25.331 
25.346 

25.448 
25.476 
25.491 
25.559 
25.429 

25.460 
25.598 
25.692 
25.641 
25.681 
25,716 
25,759 
25.708 
25.716 
25.538 
25.602 



Inches. 
25.601 
25.622 
25.582 
25.609 
25.591 
25.567 
25.578 

25.578 

25.698 

25.633 
25.699 

25.736 
25.775 
25.826 
25.630 
25,586 
25.637 

25.626 
25.684 
25.739 
25.673 
25.680 
25.625 
25.456 

25.497 

25.574 
25.523 
25.586 
25.633 
25.256 
25.286 

25.326 
25.445 
25.499 

25.586 
25.589 
25.644 
25.698 

25,621 
25.437 
25.428 

25.460 

25.456 

25,467 
25.519 
25.452 
25.465 
25.511 
25.473 
25.546 
25.589 
25.433 
25.440 
"25,574 
25.279 
25.393 
25.408 

25.499 
25.523 
25.554 
25.496 
25.456 

25.448 
25.590 
25.645 
25.688 
25.622 
25.657 
25.700 
25.642 
25.657 
25.495 
25.555 



35 
34 
40 
42 
25 



41 
41 

34 
40 
46 
45 
46 



37 
44 
40 
34 
40 
40 
34 



40 
37 
46 
47 
47 
46 

46 
37 

42 

33 

43 
44 
32 

39 
46 
48 



49 

42 
42 
56 
54 
48 
42 
40 
43 
46 
38 
45 
34 
49 

54 
50 
64 
49 
50 

44 
49 
57 
54 
47 
53 
57 
52 
54 
59 
49 



Clear. 

Clear and pleasant. 

Clear. 

Do. 
A few light clouds in northwest. 
Light clouds. 
Cloudy; at 2 p. m. slight fall of 

snow. 
Broken clouds, with signs of 

snow. 
Broken clouds ; snow fell during 

the night ; depth one inch. 
Light clouds. 

Clear; light breeze from north- 
west. 
Clear; light breeze from south. 
Clear. 

Light clouds. 
Cloudy. 

Cloudy, with signs of rain. 
Rain ; 4.20 p. m. snow com- 
menced to fall. 
Thermometer at sunrise 37°. 
Slight fall of snow. 
Light clouds. 
Clear. 

Clear and pleasant. 
Cloudy, with signs of snow. 
Snow falling very fast; strong 

wind from northwest. 
Snow falling very fast ; strong 

wind from northwest. 
Cloudy. 

Do. 
Light clouds. 
Cloudy in the northwest. 
Light fall of snow. 
Cloudy in the northwest; strong 

wind from southeast. 
Slight fall of snow. 
Cloudy, with signs of snow. 
Snow falling fast; strong wind 

from northwest. 
Light clouds. 

Do. 
Cloudy. 
Clear ; snow fell during the night 

to the depth of an inch. 
Clear. 

Cloudy ; light wind from south. 
Cloudy, with strong wind from 

south. 
Cloudy, with signs of snow ; 4.30 

p. m. snowing heavily. 
Slight fall of snow ; strong wind 

from northwest. 
Snow falling fast. 
Cloudy. 
Snow. 
Cloudy. 
Fine snow. 
Cloudy. 
Clear. 

Do. 
Cloudy. 

Do. 
Clear and pleasant. 

Do. 
Snow. 
Cloudy; three inches of snow 

on the ground. 
Clear. 

Do. 
Light clouds. 

Do. 
Rain, accompanied by thunder 

and lightning. 
Stormy. 
Cloudy. 
Rain. 
Clear. 

Do. 

Do. 

Do. 

Do. 

Do. 
Light clouds. 
Light clouds ; strong breeze from 

northwest. 



Hosted by 



Google 
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Locality. 



Great Salt Lake City.. 



Date. 



1854. 
Mar. 24 
25 
25 
2i) 
26 
27 
27 
26 
28 
29 
29 
29 
30 

30 



April 



10 
10 
10 
10 
10 
11 
II 
11 
II 
12 
12 
12 
12 
13 
13 
13 
13 
14 
14 
14 
14 
15 

15 
15 
15 
16 

16 
16 
16 

17 

17 
17 

17 

18 



Hour. 



3 p. m 

9 a. m 

12m 

9 a. m 

12 ra 

9a.m.... 

12 m 

12 m 

3 p m . . . . 
9 a. m . . . . 

J2m 

3 p m. ... 
9 a. m. ... 



12m.... 

3 p. m. .. 

9 a. m. ., 
12 m .... 

9 a. m. .. 
12 m . . . . 
3 p. m. .. 
9 a. m . . . 
12 m.... 
3 p. m . . 
9 a. m. .. 
12 m.... 
3 p. m. .. 
6 a. m. .. 
9a.m... 
12 m . . . . 
3 p m. .. 
rtunrise.. 
12 m . . , . 
3p.m... 
Sundown 
Sum-is 6.. 



9 a. m 

iVoon 

3 p. m 

Sundown..., 
f^un-ise., .... 

9 a m 

Noon ... ... 

3 p. m 

Sundown.. .. 

Sunrise 

9 a. m 

Noon 

3 p. m 

Sundown. 
Sunrise.. . 
9 a. m .... 

Noon 

3 p. m. ... 
9 a. m . . . . 

Noon 

3 p. m, ... 
Sundown. 

9 a. m 

Noon 

3 p. m 

Sundown. 

9 a. m 

Noon 

3 p. m. .. 
Sundown. 



651 

649.8 

650.2 

650 3 

6.50.6 

650.4 

650.7 

6.^0.6 

651.3 

653.4 

649.3 

647 

649.7 

649.9 

619.9 

659 

659.6 

656.3 

656.1 

654.9 



14 

11.5 

15 

11.3 

15.5 

13 

16.5 

15.5 

16.6 

14.8 

16.9 

19 

11.5 

12.5 

10 

10.5 

12.5 

11 

15 

15 



Noon. .... 

3 p. m 

t'undown.. 
9 a. m. .. , 



Noon 

3 p. m . . . . , 
Sundown.. 
9 a. m. ..., 



Nonn 

3 p. m 

Sundowji., 
9 a. m. ...i 



Noon.. 
3 p. m. 
6 p. m. 

11 & 



649.7 

64-^.3 

619.6 

649,5 

650 

650 

650 

650 

651 

652.6 

648 

648.2 

648.8 

649.2 

649.2 

656.6 

6)5.9 

65'). 4 

654.5 

653,4 

654.3 

659,1 

658.5 

657 

655 

654,4 

648.4 

65J.4 

653.9 

649 

618.1 

619.2 

646 

654 

648.5 

651.2 

648.7 

646.8 

6.53.4 

658.8 

651.3 

651.5 

647,1 

647 

647.4 

647.5 

649 

649.1 

649.6 

649.8 

649.6 

649.9 

647,8 

648.3 

650.8 

651,8 

646.8 

6.55,1 

643 

6r:5.4 

654.5 

656,4 

655,6 

656.4 

6.54,8 

655.7 

652.8 
653.5 
659.1 
652.8 



651.9 
6,50,7 
650.2 
650.1 



650.4 
649,4 
619 

648.7 
646.8 
616.2 






14 

11.5 

15 

11,3 

15.5 

12 

16.5 

15.5 

16.7 

15 

17 

19.5 

11.5 

12.5 

10 

10.5 

12.5 

11 

15,5 

15 

10 

16,6 

19.8 

16 

18.5 

21 

15 

2L 

16,1 



11 

11.5 

12 

13,7 

U.6 

9.5 

10 

12,7 
16 
15.5 

9,4 
10 

If, 8 
12.7 

9 

9.5 
11 
15 
14.7 

9'. 5 
10 

12.5 
14 

9 
10 

1C.5 
10.6 

9 

8.5 
14.7 
13 
11 
13 
16 
16 
12 

15.5 
18 

17.7 
14 

17,7 

20 

20.4 

15 

20 
22,5 

20,8 
17 

22 

25,5 

20.7 



Inches. 
25.546 
25,492 
25,511 
25.516 
25,523 
25.512 
25.523 
25.523 
25,601 
25.622 
25.467 
25.424 
25.488 

25,507 

25.574 

25.862 
25.889 
25,752 
25,743 

25.747 



Inches. 
25.495 
25.472 
25.487 
25.484 
•25.503 
25.496 
25.511 
25,. 503 
25.593 
25.590 
25.4i6 
25;47L 
25.452 

25.483 

25.546 

25.780 
25.743 
25.716 
25,676 
25 692 
25,677 
25,853 
25.889 
25.760 
25.681 
25.704 
25.4.58 
25.634 
25.649 



25.456 
25.472 
25.-36 i 
25,723 
25.511 

25.586 
25.456 
25.464 
25.6^8 
2>.9l)l 
25.590 
25.. "^e 7 
25 460 
25.452 
25,440 
25.^13 
25.483 
25.. 522 
25.. 542 
25..5.'?3 
25.492 
25.507 
25,475 
25.445 
25 554 
25,644 
25.452 
25,712 
25.255 
25,771 
25.743 
25.756 
25.731 
25,806 
25,739 
25.7.24 

25.609 
25.680 
25,904 
25.598 

25.562 
25.562 
25.542 
25.492 

2 5,. 503 
25.542 
25.511 
25.441 

25.420 
25.393 
25.385 



58 
49 
57 
54 
59 
59 
68 
59 
63 
58 
6L 
63 
39 



36 

51 
55 
52 

68 
69 
54 
60 
64 
62 
68 
71 
47 
57 
59 
42 
42 
47 
51 
44 
35 

41 
48 
49 
48 
34 
46 
56 
52 
51 
39 
37 
44 
52 
49 
41 
54 
56 
57 
44 
49 
45 
47 
42 
51 
52 
49 
49 
56 
59 
57 
54 

64 
68 
63 
54 ■ 



71 
69 
60 

72 
74 
69 
67 

75 
79 
69 



Remarks. 



Ligbt clouds. 

no. 

Do. 

Do. 
Clear. 
Light clouds. 

IJo. 
Slight fall of rain. 
Cloudy. 
Light clouds. 
Clear. 

Do, 
Snow and rain, with strong wind 

1 om iiortliweist. 
Snow and rain, with strong wind 

from north we&j;. 
Cloudy. 

Dn, 

Do. 
Sliiiht fall of rain. 
Cloudy. 
Ligiit clouds. 

Do. 
Wmd from southwest; clear. 

Do. do, 

Light clouds. 
Light northwest wind. 

Thermometer at sunrise 21°. 



Thermometer at sunrise 42°. 

Wind north. 

Clear; thermometer at sunrise 
35°. 

Wind northwest. 

Light clouds. 
Thermometer at sunrise 40°. 

Clear; wind south. 



Rained until 11 a. m. 
Wind northwest; clear. 
Clear; wind southeast. 



Wind northwest. 

Cloudy. 

Thermometer at sunrise 40°. 

Hail and rain ; wind north. 

Do. do. 

Rain ; wind north. 
Thermometer at sunrise 38°. 
Clear; wind noith west. 

Thermometer at sunrise 44°. 

Clear ; wind northwest. 

Thermometer at sunrise 50° 
clear; wind northwest. 



Thermometer at sunrise 49° ; 
wind west; unsteady all day. 
Light clouds. 



Thermometer at sunrise 50° 
wind south ; clear. 



Wind northeast. 

Thermometer at sunrise 54° ; 

light clouds, wind southeast. 
Southerly wind. 
Light clouds. 
Cloudy. 



Hosted by 



Google 
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METEOROLOGY. 

II. — Meteorological Observations at Great Salt Lake City — Continued. 



Locality. 



Great Salt Lake City. 



Date. 



1854. 
April 19 



20 
20 

20 
23 

22 
22 
22 
22 

23 

23 

23 

23 
23 

24 
24 
24 
24 
24 
25 
25 



25 
25 

25 

26 

26 
26 

26 
26 

27 

27 
27 

27 
27 
28 
28 
28 
28 
28 
29 

29 
29 
29 
29 
30 
30 



May 



9 a. m. 
Noon.. 



3 p. IB 

Sundown. , 
Sunrise.. . , 



Noon.. 
3 p. m . 



6.15 p. m. 
Sunrise . . 



S 

o 



9 a. in. ... 

Noon 

3 p. m. ... 
6.20 p. m. 

Sunrise.. . 



9 a. m. 

Noon.. 



3 p. m 

Sundown.. 
Sunrise. . . . 



J a. m. 



Noon., 
3 p. m . . . , 
Sundown., 
Sunrise.. ., 
9 a. in 



Noon., 



3 p. m. ... 
4.30 p.m. 

6.20 p. m. 

Sunrise.. . 



9a.m. 

Noon.. 



3 p. m 

Sundown. . . 
Sunrise 



9 a. rn 

Noon 

3 p. m 

6.30 p.m... 

Sunrise 

9 a. m 

Noon 

3 p. m 

Sundown ... 
Sunrise 



9 a. m 

Noon 

3 p. m 

Sundown... , 
Sunrise . . 

9 a. m 

Noon 



3 p. m...... 

Sundown . . . 

Sunrise 

9.30 a. m... 

Noon 

3 p. m 

6.30 p. m... 

Sunrise 

9 a. m 

Noon , 

3 p. m , 

Sundown.. ., 

Sunrise 

9 a. m 

Noon 

3 p. m 

6.30 p. m.... 
Sunrise 



642 

643.1 

647.7 

645.2 

645.3 

645,4 

644.8 

643.5 

644.8 

643.6 
644.1 

644.6 

648.8 

649.9 
650.9 

651.6 

652.7 
652.9 

653.2 

652.4 

652.4 

653 

650.9 

652.2 

651.7 

650.7 

650.6 

648.8 

648.4 
647.9 
645.6 
644.5 
642.4 
643.3 
642.2 

642.5 

643.9 

644.7 

645.5 

646.1 

645.5 

646.5 

647.3 

647.3 

647.2 

647.2 

648 

648 

648.1 

647.3 

647.5 

648.1 

648.7 



g 
,c6 



13 
11 
11 
12 

14 

15.4 
10 
13 

13.4 

16 
14.7 

10.5 

9.5 

10 
12.6 

]4.9 
14.5 



12 

14.9 

16 

14 

10.5 

14.9 

17 

19.2 

17 

14.1 

17.5 

20 

20.3 

17 

16 

17.2 

18.9 

19.5 

17 

15.4 

16 

19 

18 

16.8 

15 

17 

19 

21 

19.3 

15.9 

17 

19 

23.2 

21 

16.5 



50 



647.7 



647.1 
647.5 
646.7 

646.9 
647.1 
647.6 

646.1 



643.9 
643.9 
643.6 
644.2 

642.8 

642.5 

642 

640.4 
640.9 
642.7 
645.9 
646.1 
647 8 
646.7 
644.6 
644.1 

645.5 

644.3 

644.8 

645.1 

649.2 

650.7 
651.4 

651.7 
651.7 
651.5 

653.7 
653.5 
6,53.4 
652.5 
652.5 
651.9 
651.4 
650.6 
649.3 
648 

648.6 
646.7 
643.7 
642.8 
640.5 
642.9 
644.1 

645.4 

644.8 

646.6 

647 

648.6 

648.3 

647.9 

647.9 

649.6 

650.6 

649.7 

649.1 

649.3 

649.8 

650 

649.4 

649.1 

649.9 



19.8 

17 

13.7 

14 

14.8 

18.5 

16 
10 

11.5 
12.7 
11 
11 



10.5 

11.5 

14.5 

13 

10.5 

11.5 

12 

13.5 

15 

10.5 

12.8 

13 

15.6 
14.0 



10 5 

12.8 

14.9 
14.6 
9.5 

12 

14 

15.8 

14.4 

11 

14 

16.4 

18.8 

17 

15 

17 

19.5 

19.8 

17,8 

16 

17 

18.5 

19 

17 

15 

16 

18.5 

18 

17 

14.6 

16.1 

18.9 

20.9 

19 

15.9 

16.1 

18.9 

23.5 

21 

16.8 



25.216 
25.266 
25.447 
25.345 
25.341 
25.339 
25.337 
25.275 

25.323 

25.266 
25.291 

25.307 

25.507 

25.538 
25.567 

25.585 
25.630 
25.659 

25.660 
25,615 
25.612 
25.644 
25.575 
25.609 
25,581 
25.531 
25,537 
25.479 

25.448 
25.418 
25.327 
25.297 
25.219 
25.249 
25.200 

25.206 
25.273 
25.311 
2o.34i 
25.352 
25.332 
25.377 
25,415 
25.408 
25.396 
25.388 
25.426 
25.439 
25.4.55 
25.400 
25.390 
25.422 
25.465 



Inches. 
25.397 

25.424 

25.428 
25.452 
25.399 

25.374 
25.393 
25.448 

25.404 
25.306 

25.296 
25.292 
25.286 
25.310 

25.263 



25.223 

25.147 
25.173 
25.254 
25.375 
25.380 
25.441 
25.391 
25.328 
25.300 

25.354 

25.295 
25.322 

25.249 

25.510 

25.567 
25.586 

25.589 
25.591 
25.603 

25.680 
25.672 
25.652 
25.622 
26.636 
25.601 
25.571 
25.530 
25.486 
25.442 

25.458 
25.373 
25.254 
25.227 
25.145 
25.235 
25.276 

25.325 
25.309 
25.387 
25.400 
25.453 
25 442 
25.431 
25.441 
25.501 
25.490 
25.530 
25.471 
25.490 
25.510 
25.506 
25.467 
25.462 
25.510 



57 
54 
47 

50 
46 
59 

55 

42 

47 
49 
43 
44 



50 

57 

56 
54 
44 
46 
49 
54 
53 
41 
57 

56 

59 
53 

43 

37 

51 
51 

52 
49 
36 

50 
55 
60 
54 
43 
61 
68 
68 
6L 
55 

69 

78 

73 

65 

59 

63.5 

67 

65 

59 

47 

59 

66 

62.5 

53 

47 

62 

63 

68.5 

61. 5 

52 

62 

67 

71 

65.5 

50 



Rain during the night ; ther- 
mometer at sunrise 51°. 

At 7 a. m. rain, wind west ; at 9 
a. m., south wind; noon clear. 

Wind southeast. 

Light clouds. 

Thermometer at sunrise 47° ; 
rain until 7 a. m. 

Rain from 10 to 12. 

Clear. 

Thunder ; cloudy in the south- 
west. 

Northwest wind ; heavy clouds 

in the east. 
Cloudy. 

Commenced to rain at 10 a. m. 
Rain. 
Rain ceased at 4^ p. m. ; wind 

northeast. 
Cloudy in the east; heavy rain 

during the night. 
Northwest wind and flying 

clouds. 
Northwest wind and flying 

clouds. 
High wind. 
Rain. 

Heavy rain during the night. 
Rain ; wind northwest. 
Heavy clouds. 

Northeast wind ; clearing up. 
Northeast wind ; clear. 
Wind south. 
High wind from the south, with 

heavy clouds. 
High wind from the south, with 

heavy clouds. 
Southerly wind ; light clouds. 
Heavy squall of wind from south- 
west, with rain. 
Wind changed to northwest; 

cold rain. 
Rain all night; snow in the east- 
ern mountains. 
Wind south, with heavy clouds. 
Wind northwest; heavy squall 

of rain; duration 20 minutes. 
Wind northwest; heavy clouds. 

Do. light clouds. 

Wind northeast; light clouds; 

frost during the night. 
Wind southwest ; clear. 
Wind northwest ; clear. 
Wind northwest; cloudy. 
Wind west ; cloudy. 
Wind northeast; light clouds. 
Wind northwest; cloudy. 

Do do. 

Wind northwest ; hazy. 
Wind west; hazy. 
Wind northeast; cloudy in the 

west. 
Wind northeast; hazy. 
Wind southeast ; light clouds. 
Wind southeast ; cloudy. 
Wind northeast; heavy clouds. 

Do do. 

Wind southeast ; heavy clouds. 
Wind south ; heavy clouds in the 

west. 
Wind southwest ; heavy clouds. 
Wind northwest ; heavy clouds. 
Wind southeast ; heavy clouds. 
Wind northwest; heavy clouds. 
Wind southeast ; heavy clouds. 
Wind northwest; heavy clouds. 
Wind northeast ; cloudy. 
Cloudy ; westerly wind. 
Cloudy ; wind northwest. 

Do do. 

Light clouds in northwest. 
Clear ; wind northwest. 
Clear; easterly wind. 
Clear ; westerly wind; 
Clear; northwest wind. 
Do do. 

Do do. 

Clear; easterly wind. 
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Locality. 


Dite. 


Hour. 


d 
^ . 

i 

i 
1 


■50 
1 


1 ■ 

i 


i 

s 


i 

1 



S 
. 

li 






fa 

s 


Remarks. 


Great Salt Lake City. . 


1854. 

May 4 

4 

4 

4 


9 a. m 

Noon 

3 p. m 

Sundown.... 


648.5 
648.6 
648.2 
648,5 


18.9 
21 

23.5 
22.3 


650 
649.6 
648.6 
647.6 


18.5 
20.3 
23 
22 


Inches. 
25.447 
25.442 
25.416 
25.433 


Inches. 
25.508 
25,484 
25.446 
25.398 


65 

71 
74 
68.5 


Clear; westerly wind. 

Do! 
Clear ; north wind. 



The altitude of the place of observation in Great Salt Lake City, as deduced from the mean of all the foregoing observations, is 4,351 feet above 



the sea. 



Ill,— Summary of meteorological observations at Great Salt Lake City in 1853 and 1854, in mean 
results at each observed hour for the several months; barometric readings corrected for tempera- 
ture . 





Barometer No. 496. 


Barometer No. 551, 


Is- 

^ CD 

21 

3S 


Air temperature. 






9 a. m. 


12 m. 


3 p. m. 


Month. 


9 a. m. 


12 m. 


3 p. m. 


Month. 


9 a. m. 


12 m. 


3p.m. 


Month. 


Remarks, 


December, 1853. 


25.673 


25.664 


25,665 


25.667 


25.672 


25.678 


25.656 


25.669 


25.668 


36.57 


42.90 


45.10 


41.52 


30 observations at 9 a. 
m. ; 22 at 12 m.; 19 at 


January, 1854 . . 


25.624 


25.592 


25.558 


25.591 


25.613 


25.584 


25.547 


25.581 


25.586 


24.20 


28.35 


24.43 


25.66 


3 p. m. 
26 observations at 9 a. 
m. ; 21 at 12 m. ; 17 at 


February, 1854.. 


25.593 


25.585 


25.570 


25.583 


25.592 


25.581 


25.558 


25.577 


25.580 


35.46 


41.12 


39.60 


38.73 


3 p m. 
28 observations at 9 a. 
m.; 26 at 12 m.; 21 at 


March, 1854 


25.543 


25.542 


25.535 


25.540 


25.543 


25.542 


25.535 


25.540 


25.540 


40.50 


50.80 


50.60 


47.30 


3 p. m. 
23 observations at 9 a. 
m.; 22 at 12 m.; Hat 


April, 1854 


25.501 


25.460 


25.379 


25.447 


25.574 


25.545 


25.531 


25.550 


25.550 


52.40 


58 


59.80 


56.73 


3 p. m. 
Observations of ba- 
rometer 551, and oi 
temperature full for 
the month. Barom- 
eter 496 observed 9 


May, 1854 


25.453 


25,422 


25.351 


25.409 


25.519 


25.508 


25.439 


25.489 


25.449 


62 


68 


68.80 


66.30 


days only. 
Observations for the 
first four days only. 



IV. — Barometric means for the months observed at Great Salt Lake Gity, 1853-'545 from all the 
observations y including those at irregular hours ^ and corrected in detail for horary variation oj 
pressure. 



December, 1853. 
January, 1854. .. 
February, 1854.. 
March, 1854 .... 
April, 1854 



Barometer 
No. 496. 



25.651 
25.581 ' 
25.569 
25.513 



Barometer 
No. 551. 



25.651 
25.577 
25.565 
25.520 
25.552 



Mean of both 
barometers. 



25,651 
25.579 
25.567 
25.517 
25.552 



Remarks. 



The mean of the laat column is used for the determination 
of the altitude of Salt Lake City, 25.573, with a mean 
air temperature, for this period of five months, of 45° F. 



Altitude 4,351 feet. 
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V. — Meteorological Observations and Table of Altitudes and Distances from Great Salt Lake City 

to Green River — Ajoril, 1854. 



Session Settlement. . 



On hill, en rnnte 

Weber riv<!r, north tide. . 
Camp 2, A' ebcr river. . . . 



On march, ^lieep ro'^k.... 
Camp 3, Dry creek 

Camp 4, White Clay creek 



1854. 
April 



On hill, en route 

Camp 5, near divide of the waters of Bear and 
Weber river, side of mountain. 



Dvide 

t ivide 

Bear river valuy 

Camp 6, Sulphur creek, 



Divide of Bear and Muddy. 
Camp 7j Muddy river. ....,.., 



Divide of Muddy and Black's forks. 

Black's fork 

Smith's fork, camp 8 



Cottonwood 

Camp 9, Henry's fork . 



Mountain peak, overlooking country; (end of 

eastern course.) 
Dry Timber creek ; (return trip) 



Top of p^ss, between Smith's & Henry's forks 
Camp 10, Smith's fork 

Divide of Muddy and Black's fork 

Camp 11, Muddy creek , 



9 
9 
9 
9 
9 
9 
9 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
1 
1 
1 
1 
1 
1 
1 
] 
1 

12 
12 
12 
12 
13 
13 
13 
14 
13 



14 
14 
14 
14 
15 
15 
15 
15 
15 
15 
16 



Hour. 



5 p. m 

Sunset 

Sunrise.. 

6 a. m 

7.15a m 

1 p. m 

1. ^5 p. m 

f^P- "' 

6.30 p. m 

Sui.rise 

6.30 a. m 

7. 15 a m 

1-2. 1.5 p. m. ... 

4.31) p. m 

6.1U a. m 

7 a. m 

7.:W a. ni 

9.30 a. m 

3.:i0 p. m 

4 p m 

5 p. m 

6 p. m 

7 p. m 

5 a. in 

5.30 a. m 



. m. 



7 a. 
12.30 a. m 
4.40 p m. 

5 p m. ... 

6 p. H! . . , . 
6.30 p. m. 
Sunrise.. . 
5.30 a. m. 
6 a. m. ... 



7 a 

9 a. m . . . 
11 a . m . . 
1 p. m. . . 

4 p. m. .. 

5 p m . . . 
6.30 p. m 
5.30 a. m 

6 a m 

6 . 30 a. m 

7 a, m 

10.30a. m,... 

2.30 p. m 

3.30 p. m 

4.30 p.m...... 

5 p. m .... 

6 p. m 

5 a. m 

5.30 a. m 

6 a. m 

8 a. m 

9.40a.m 

3.30 p. m 

4 p. m. .... ... 

4.30p.m 

5 p. m 

5.45 a. m 

6.45 a. m 

I p. m 

7 p. m 

5.30 a. m 

6 a. m 

6.30p.m 

5.30 a. m 

II a. m 



1.30 p.m. 



go 
£|. 

Sri 



10.50 • 



29 
36.80 



64 



77.25 
87.40 



90.00 
91. .50 
96.20 
104.40 



109.60 
115.60 



120.60 
124.60 



156.30 



163.10 

Distance 

Pm Green 

river. 



8 a. m 


31.50 

64 


5.30p.m 

6.30 p. m 


6.46 p. m...... 




6.40 a. m 




7 a. m 




Ha.m 

1.05 p. m 

3 p, m. 


65 
69,75 


5 p. m 




Sunrise 





661.4 

661 

658.8 

658.4 

658.9 

645 

653.6 

643.4 

6l;:i.5 

638.9 

63S 

638.1 

636.1 

625.3 

625 

625 

624.9 

624.3 

616 

615.9 

615.9 

615.3 

615.3 

61«.3 

618 3 

619.6 

619.8 

596.6 

585.7 

5.-5.7 

585.5 

585.2 

583.2 

582.8 

58'2.8 

• 584.3 
573.3 
577.5 
575 
576.1 
575.2 
574.8 
572.9 
573.3 
572.4 
572.1 
561.2 
570.7 
569.8 
569.3 
569.3 
569.3 
570.3 
570.3 
570 
559.4 
570.9 
580.9 
580.9 
580.9 
580.4 
580.5 
580.5 
584.2 
587.6 

■585.8 
585.8 
587.3 
587.8 
571.9 

594 4 



582.9 
594.4 
594.1 
593.9 
595.7 
695.9 
684.8 
596.8 
596.8 
595.4 
592.6 



]8 
13 

7 

8.5 
11 

26.5 
25 
15 
12 

0.2 

4.5 

7.5 
17.5 

8 

2.5 

2.5 

2.5 

7 

6.5 

5 

3 

2 

1 
—2.5 
—2.5 

1 

3 

3 




—4 
—4.5 
—9.5 
—9.5 
—9.5 
—4 

7 

4.5 

5 

2 


—2 
—3 
-1.5 

J. 5 

3.5 

3 

4 

3 

1.5 

1.5 
—0.5 
—2.5 
—2.5 
—1.5 

5.5 

6 

7.5 

7 

7 

5,5 
—0.5 



8 

0.5 
—0.4 
—0.3 

2 
—0.5 

7 



6 

13 
7.5 
5.5 
7.5 

14 

15 

22.5 

22 

21 
—5 



65 
58 
45 
49 
.53 
76 
76 
60 
54 
35 
40 
45 
64 
48 
36 
36 
36 
49 
47 
42 
39 
36 
33 
28 
27 
29 
32 
37 
32 
3-3 
23 
21 
10 
11 
13 
20 
37 
40 
41 
40 
32 
28 
25 
29 
37 
42 
37 
36 
34 
33 
33 
32 
26 
27 
29 
41 
46 
49 
47 
47 
43 
32 
32 
51 
34 
24 
27 
34 
20 
34 

50 



40 
50 
44 
41 
35 
39 
56 
76 
69 
61 
92 



26.011 
25.991 
25.903 
25.879 
25.867 
25.283 
25.1:34 
25 :i02 
25.313 
25.115 
25.088 
25.069 
24.9.53 
24.634 
21.585 
24.575 
24.. 566 
21.507 
24.2ri2 
24.274 
24.287 
24.247 
24.241 
24.355 
24.3.>2 
24.483 
24.370 
23.450 
23.119 
23.121 
23.101 
23.096 
2-2.991 
22.988 
22.986 
23.012 
22.519 
22.t,62 
22.614 
2^.723 
22.688 
22.663 
22.. 556 
22.572 
22.507 
22.500 
22.034 
22.476 
22.459 
22.457 
22.480 
22.445 
22.464 
22.461 
22.435 
21.978 
22.406 
22.877 
22.885 
22.887 
22.885 
22.850 
22.839 
22.965 
23.145 
23.065 
23.061 
23.136 
23.142 
22.435 

23.355 



22.890 
23.395 
23.385 
23.382 
23.410 
23.390 
22.915 
23.415 
23.450 
23.417 
23.328 



25.177 



24.590 



24.308 



23.110 



23.392 



4183.2 



4430.1 

4842 



5189-5 
5419.1 



5692.1 



6562,1 



7749.7 
7490.8 
7551.7 
7494.5 



8133.3 
7779.1 



8373.9 

7880.5 



7263.9 
7136.6 



8067.8 
7024 7 



7529.6 
6970.8 



7446.9 
6964.2 
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Hour. 



o -^ 



Camp 11, Muddy creek.. 
Camp 12, Bear river 



Near upper camp, on White Clay creek. 
Camp i'6, White Clay creek 



First summit 

High summit 

Caujp 14, side of mountain 



Camp 15, Weber river . 



Weber river at Kamas prairie 

Divide on Kamas prairie 

Bank of Timpanogos river 



Camp 16, near river. 



Timpanogos river 

Head of long pain 

Foot of hill befo e pasbing over a spur.. 

Eiver bank 

Head of c; Son 

Still in caBon , 

Camp 17, Timpanogos river.. 



Camp 107, 1853, American fork. 



]854. 
April 16 
16 
16 
16 
16 
17 
17 
17 
17 
17 
17 
18 
18 
18 
]8 
18 
18 
18 
18 
18 
]9 
]9 
19 
19 
]9 
20 
20 
20 
20 



20 
20 
20 
20 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
22 
22 
22 
5 
5 
5 



Nov. 



6.30 a. m... 

3 p. m 

4.30 p.m... 
5.30 p. m.. . 
6.30 p.m... 
5.30 a. m... 
5. .58 a. m... 

10 a. m 

1.30 p. m... 
3.30 p. m... 

5p.... 

5.30 a. m.. . 
6.25 a. m... 
6.45 a. m.. . 
9 a. m 

2 p. m 

3 p m ..... . 

3.30 p 

4 p. m 

6. .30 p.m... 

Sum'ise 

7 a. m 

5 p. m. .. .. . 

5.30 p. m... 

6 p. m 

Sundse 

6.30 a. m... 
7.17 a.m... 

11 30 a. m... 

2 p. m 

3 p. m 

3 10 p. m... 

5 p. m 

6 p. m.' 

6 a. m 

6.:i5 a. m... 

7 15 a. m..., 



94.25 



105.25 
114.45 



] 17.95 
126.70 



157.95 



Great Salt Lake City April 22 



8 a . m 


172 35 


11a m 

12 m 


177.75 
182.75 


12.40 p. m 

2 p. m 


183.45 
188.15 


3 p. m 


191.15 


6.30 p. m 

7 p. m. 


199.15 


5.30 a. m. .... 
6 a. m 




6 30 a. m 






213.35 


6 p. m 




9 p. m 




6 a. m 






248 



593.3 

5e6.5 

586.3 

585.7 

584.7 

585.1 

585.2 

592.3 

601.2 

601.7 

601 

598.3 

598.2 

598.9 

585.5 

556 

560.2 

560,1 

560 

559.4 

556.9 

556.6 

616.1 

616.3 

616.3 

614.8 

614.9 

614.3 

602.1 

598 

60^.9 

603.8 

591 

,591 

£89.9 

590. I 

590,3 

607.4 

615,4 

620.4 

620.8 

621.7 

623.2 

627.3 

627 

628 

628 

628 

647.5 

646 

646 

645.7 



7 
17 

16.5 
14 

5.5 



2.5 
21 

22.5 
26 
22.5 

2.5 

2.5 

5 

19.5 
17 
17 

16.5 
13.5 

9 

2 

2 

13.5 
13.5 
13 

5 

7 

6.5 

9 

8.5 
12 
11.5 

7 

5 

6.5 

6.5 

3.5 

9 
11.5 
14.5 
16.5 
15 
14 
13 
11 

3 

5 

7 
19 
12 

9 

6 



66 
63 
58 
42 
31 
36 
69 
75 
73 
69 
35 
36 
39 
65 
60 
60 
69 
56 
47 



23.317 
23.062 
23.067 
23.050 
23.025 
23.0,30 
23.025 
23.195 
23.588 
23.6.J2 
23.630 
23.542 
23.531 
23., 544 
22.940 
21.846 
22.027 
22.027 
22.045 
22.015 
21.915 
21.895 
24.2.J9 
24.257 
24.288 
24.183 
24.168 
24.1.39 
23.630 
23,52.5 
23.759 
23.761 
23.290 
23.279 
23.193 
23.195 
23.207 
23.841 
24.130 
24.341 
24.362 
24.433 
24.511 
24.671 
24.663 
24.711 
24.698 
24.683 
25.448 
25.416 
25.398 
25.391 



23.385 

28.444 



23.578 





7270 




8618.9 




8335.4 


21.987 


5672 . 1 


24.267 


6.319.6 




6505 




6242.8 



23.233 



25.411 



7195.6 



7009.2 
6534.6 



6775.6 



6055.7 

5739 

5516.9 

5494 

5481.5 

5390.3 

5056.9 



4596.2 
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VI. 



PROFILE DATA. 

-Data for profile from Smith's Fork, Green River valley, to that of Great Salt lake, via the 

Timpanogos river. 



Smith's Fork, near Fort Bridger 

Black's Fork 

■Divide of Black and Muddy ,*.'.".*..'!.*..*!!!.'.'.".'..'.'.* 

Divide of Bear and Muddy '...,!!! 

Divide of Bear and White Clay creek ..*. 

White Clay creek .'.,'*.!.*.*!'..' 

White Clay creek, Camp 13 .*.*!.'!.'.'.*.*! 

White Clay creek. Camp 4 !*.*.*.'..*.'!'.'.'.! 

Weber river. Camp 15 ......'!..*.'.'.'!!!!!.* 

Kamas prairie ..'.'!!!.'.'.*!!!!.*.*!!! 

Timpanogos river .*.*..'!!.*.'.',*!!.*.'.*.',*.'.',**.!.*.*! 

Timpanogos- river, head of Round prairie 

Timpanogos river ^ , , , 

Timpanogos river, foot of Round prairie ........'..*!.".*!.*!!!!!.'.'!!!!!'.! 

Timpanogos river, head of cafion ...,!. 

Camp near foot of caHon 

American Fork .*.'.*.*.*.'.'.*.*.*.*.* .','.*.' \ \ *.*.** '. 

Camp west side of the valley of the Jordan, on the base of the mountain 



1854. 
April.. 11, 12 

April 11 

April 11 

April 10 

April 9 

April 17 

April.. 17, 18 
April... 7, 8 
April.. 19, 20 

April 20 

April 20 

April 21 

April...., 21 

April 21 

April 21 

April,. ....21 

April 21 

April 21 

Nov. 6, 1853 

1854. 
May 6 



Hour. 



Camp 

9.40 a. m.. 

8 a. m 

10.30 a, m. 
11 a. m.... 

10 a. m,... 

Camp 

Camp 

Camp 

11.30 a.m. 

3 p. m 

8. a. m 

11 a. m...., 

12m , 

12.40 p.m. 

2 p. m. ..... 

3 p. m , 

Camp , 



Intermediate 
distances. 



,12.25 
6.10 

12.90 

11,50 
8.75 

10.00 
5.25 

12 
8,70 
5.70 
5,20 
5 

0.70 
4.70 
3 
8 

14.20 

39.60 



Distance from 
Smith's Fork. 



9,00 

21,25 

27,35 

40.25 

51.75 

60,50 

70.50 

75.75 

87.75 

96.45 

102.15 

107.35 

112.35 

113.05 

117,75 

120.75 

128:75 

142.95 

182.55 



Altitudes 

above 

the sea. 



7254.4 

7880.3 

8373.7 

8133.3 

7490.8 

7009 

6534,4 

5692.1 

5671.9 

6319.4 

6242.6 

6055.5 

5738,8 

5516.7 

5493,8 

5484.3 

5394.1 

5076.7 

4796 

4657 



'Yll,— Data for profie from Great Salt Lake valley, via the Weber river, to White Clay creek, the 
preceding profile being in common with this from the latter point eastward: 



Station. 



White Clay creek, Camp 4 

Dry creek, Camp 3 

Sheep rock, Weber river 

Ben Simons' creek, Camp 2 

Weber river, below the mountain 



Date. 



1854. 

April 7 

April 6 

April 6 

April 5 

April 5 



Hour. 



Camp 

Camp 

12,15 p. m. 

Camp 

1.45 p. m.. 



Intermediate 
distances. 



16.50 
8,50 
12.20 

7.80 



Distance from 
Smith's Fork. 



70.50 

87,00 

95.50 

107,70 

115.50 



Altitudes 

above 
the sea. 



5692.1 

5419.1 

5189.5 

4842 

4424.1 
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CHAPTERX. 

Geology. 

I. — Geological report of the country explored under the 38th and 41st parallels of north latitude, in 1853-'54, by James Schiel, 

M. D., Geologist for the expeditions. 
II. — Letter from Professor J. W. Bailey, upon infusorial fossils submitted to him by Dr. Schiel. 

Sir : In the report which I have the honor herewith to transmit to you, I have endeavored to 
give a description of the geology of the country through which we travelled after leaving 
Westport. It may, perhaps,, more properly be termed a geology of the road over which we 
travelled, since the geological exploration had to be confined to those parts of the country which 
lay in the immediate neighborhood of that road. I have not entered in this report into a too 
minute, and therefore tiresome description of details; nor have I attempted to found unwar- 
rantable generalizations on restricted and, from their very nature, insufficient observations ; 
but I have tried to represent, in as small a picture as possible, the chief geological features of 
the explored country. Many things that would have to be mentioned in an independent geolo- 
gical paper — as the shape and elevation of mountains and mountain chains, the configuration 
of the different parts of the explored country, &c. — have been omitted as a useless repetition 
of what has been given in your general report of explorations. 

In describing the sedimentary rocks of the plains, it must, of course, be left undecided 
whether, in the succession of the strata as they have been enumerated, there are still some 
other strata lying between, for sometimes we travel a great distance, and the level changes 
many hundred feet before we meet again with an accidental outcropping of rock. 

Between Westport and the Little Arkansas there is a series of limestone strata composed of 
rocks which differ in appearance and physical properties, fracture, color, hardness, &c., but 
which must, nevertheless, be considered as members of one and the same formation. Of the 
limestone around Westport, which extends into the Shawnee territory, (now Kansas), there is a 
denudation on a creek near our first camp. It is in some places densely filled with petrifactions, 
Terebratula subtilita, Spirifer, (striatus f) Productus splendens, and two species of Productus not 
to be determined from my specimens, apparently a new species of PhilUpsia, so as to appear 
almost as a conglomerate of these shells. 

On Indian creek we find a limestone of a yellow red color, not very hard, and interspersed 
with white crystal leaves belonging to the organic remains of the rock, which have become ob- 
literated by crystallization. It would be impossible to recognise to what kind of organism they 
belonged, but for the agency of the creek, which, in running over the rock, dissolves the softer 
part of it, leaving the crystallized parts behind^ so that the whole surface of this limestone 
along the creek is thickly overspread with fossils. They are mostly parts of broken stems of 
a species of encrinites, fragments of some bryozoa and of some other undistinguishable shells. 

The next limestone, found near Willow creek^ is gray, hard, of subcrystalline fracture, and 
includes fossils, Fenestella, Productus semireticulatus, and Productus cequicostatus. 

More westward, up to the Little Arkansas, we meet, from distance to distance, with out- 
croppings of limestone strata, but the rock becomes more compact, sometimes excessively hard, 
and petrifactions are extremely rare, if they are not wanting entirely. I found in one case only 
a fragment of a small trilobite in a limestone west of Willow creek. The dip of all these strata, 
which must be considered as members of the coal formation, is a few degrees northeast. 
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A white, fine-grained, non-fossiliferous limestone on tlie Little Arkansas, and a red ferrugi- 
nous sandstone, out of which Pawnee rock is formed, have a horizontal stratification. The 
latter is again found on Coon creek, and, according to a specimen brought to me by Captain 
Gunnison, it extends up to the Eepublican fork of the Kansas river. It supports a loose con- 
glomerate of quartzose rocks, which is seen to extend some thirty miles along the Arkansas west 
of Fort Atkinson. It is very probable that these strata belong to 'the chalk formation, which, 
going westward^ we find distinctly represented by several kinds of limestone strata; the first, 
about ninety miles from the fort, is a soft, argillaceous^ yellowish limestone, with inoceramus. 
It seems to have a slight dip to the southwest. About thirty miles farther west, we meet with 
another limestone of the cretaceous period. It is a gray rock, a little harder than the preceding 
one, and is replete with inoceramus mytiloides. The row of low hills which, in these localities, 
stand at a short distance from, and extend along the road, consist of this limestone. These 
hills show lines which mark the banks of an ancient sea ; they lie in one and the same horizontal 
plane, in whatever direction these hills may run. 




View of the limestone hills of the valley of the Upper Arkansas ; the broken line, a a, showing the positions of ancient shores.* 

* Note by Lieut. Beckwith. 

The old shore-lines existing in the vicinity of the Great Salt Lake present an interesting study. Some of them are elevated 
but a few feet (from five to twenty) above the present level of the lake, and are as distinct and as well defined and preserved as its 
present beaches; and Stansbury speaks, in the Report of his Exploration, pages 158-160, of drift-wood still existing upon those 
having an elevation of five feet above the lake, which unmistakably indicates the remarkably recent recession of the waters 
which formed them, whilst their magnitude and smoothly-worn forms as unmistakably indicate the levels which the waters 
maintained, at their respective formations, for very considerable periods. 

In theTuilla valley, at the south end of the lake, they are so remarkably distinct and peculiar in form and position, that one 
of them, on which we travelled in crossing that valley on the Tth of May, attracted the observation of the least informed teamsters 
of our party — to whom it appeared artificial. Its elevation we judged to be twenty feet above the present level of the lake. It 
is also twelve or fifteen feet above the plain to the south of it, and is several miles long; but it is narrow, only affording a fine 
roadway, and is crescent-formed, and terminates to the west as though it had once formed a cape, projecting into the lake from 
the mountains on the east— in miniature, perhaps, not unlike the strip of land dividing the sea of Azofif from the Putrid sea. 
From this beach the Tuilla valley ascends gradually towards the south, and in a few miles becomes partly blocked up by a 
cross-range of mountains, with passages at either end, however, leading over quite as remarkable beaches into what is known, to 
the Mormons, as Rush valley, in which there are still small lakes or ponds, once, doubtless, forming part of the Great Salt Lake. 

The recessions of the waters of the lake from the beaches at these comparatively slight elevations, took place, beyond all doubt, 
within a very modern geological period; and the volume of the water of the lake at each subsidence — by whatever cause pro- 
duced, and whether by gradual or spasmodic action — seems as plainly to have been diminished ; for its present volume is not 
sufficient to form a lake of even two or three feet in depth, over the area indicated by these shores, and, if existing, would be 
annually dried up during the summer. 

These banks — which so clearly seem to have been formed and left dry within a period so recent that it would seem impossible 
for the waters which formed them to have escaped into the sea, either by great convulsions, opening passages for them, or by the 
gradual breaking of the distant shore (rim of the Basin) and draining them off, without having left abundant records of the 
escaping waters, as legible at least as the old shores they formed — are not peculiar to the vicinity of this lake of the Basin, but 
were observed near the lakes in Franklin valley, and will probably be found near other lakes, and In the numerous small basins 
which, united, form the Great Basin. 

But high above these diminutive banks of recent date, on the mountains to the east, south, and west, and on the islands of the 
Gaeat Salt Lake, formations are seen, preserving, apparently, a uniform elevation as far as the eye can extend — formations on a 
magnificent scale^ which, hastily examined, seem no less unmistakably than the former to indicate their shore origin. They 
aise elevated from two or three hundred to six or eight hundred feet above the present lake; and if upon a thorough examina- 
tion they prove to be ancient shores, they will perhaps afford (being easily traced on the numerous mountains of the Basin) 
the means of determining the character of the sea by which they were formed, whether an internal one, subsequently drained off" 
by the breaking or wearing away of the rim of the Basin — of the existence of which at any time, in the form of continuous elevated 
mountain chains, there seems at present but little ground for believing — or an arm of the main sea, Which, with the continent, 
has been elevated to its present position, and drained by the successive stages indicated by these shores. 

13 b ■ ' 
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At some distance east of Bent's Fort, a hard, compact, gray limestone lias an outcropping 
on the road. It does not seem to include any organic remains ; but a yellow red sandstone 
lying over it contains numerous impressions of shells. It is so soft that in transporting them 
the specimens of it were crushed to powder in the first hour, and I am left unable to determine 
to what species they belong. As much as I can recollect of them, they may belong to some 
species of pecten. 

The chain of high and steep bluffs which begins some miles above Bent's Fort, is chiefly 
made up of two kinds of limestone; the upper one white, pure, hard, and fine-grained nearly 
to compactness, includes no organic remains, and would, if located in a less remote part of the 
country, offer a very valuable material to the practical arts, or for building purposes; the 
lower, a brownish rock^ is interspersed with thin layers of crystals of carbonate of lime, and 
bears some indications of petrifactions, but so undistinguishable that it is hardly possible to 
• make out what they are. The stratification of both is horizontal. To judge partly from what 
I saw myself, partly from specimens brought to me, a blackish, hard limestone and a soft shale 
support them ; the latter cropping out some twenty miles west of the fort in a kind of bottom 
land. 

Having crossed the Arkansas near the mouth of the Apishpa, (presumed Huerfano,) our road 
leads over a gravelly and, in general, sterile soil — we are in the great American desert — and 
over sandstone, through which a number of creeks and rivers have cut their channels. The 
underlayers of this sandstone are a yellowish, hard, fine-grained rock^ the upper part soft^ and 
eaten through by the atmospheric agents. 

A few miles east of the canon through which we entered the mountains proper, a hard, 
compact, dark-gray limestone, with some slight traces of petrifactions and sulphuret of iron 
interspersed, and above it a limestone which is apparently identical with the lower brownish 
limestone near Bent's Fort, crop out with a dip of 8^ to 9° to the northeast. They rest on a 
hard silicious shale, through which igneous rocks have made their eruption near the mountains, 
forming buttes of sometimes remarkable shape. The most remarkable of them is the Huerfano 
butte, a little mountain of conical shape, consisting of black granite (quartz and black mica) 
and the just-mentioned hard silicious shale, the latter lying on the top of the butte. 

In concluding the geology of the Plains, I will here mention a kind of geological riddle 
which I have not been able to solve: About fifteen yards distant from the above-mentioned 
limestone hills of the cretaceous period, there is a little butte almost as high as the hill to 
which it stands nearest— about thirty-five feet — and of a shape which will be best seen from the 
accompanying drawing of it. It stands quite isolated, and consists not of limestone, but of a 




Isolated Shale Butte, standing adjacent to the limestone hills in the valley of the Upper Arkansas. 

soft foliating shale. Even should that shale be found to support the limestone of these hills— 
which I could not decide, not having any instruments to di/^ into the ground — it would still 
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appear strange that tlie shale of this butte could lie in the same horizontal plane with the 
limestone of the hill^^ and that it should have resisted devastation so long. 

An analysis of atmospheric air^ which I made in the neighborhood of Fort Atkinson^ may 
also properly find a place here. The mean of three analyses executed with all care after the 
method of Prof. v. Liebig — absorption of the oxygen by a solution of pyrogallic acid in caiiistic 
potash — gave : 

Nitrogen ; 19.09 

Oxygen 20.91 



100 



This shows, as was to be expected, that the composition of the air on the high prairie does 
not differ from the well known invariable composition of atmospheric air elsewhere. 

On entering the mountains we find a white, fine-grained, very hard sandstone, torn, frac- 
tured, and upheaved to nearly a vertical position by plutonic rock. The steep slopes of the 
mountains are covered with fragments of a white silicious rock, which in some places are of con- 
siderable size, forming blocks of twenty and more feet in diameter. The hills on the foot of 
the higher mountains are covered with drift rocks of all kind — quartz, porphyry, sandstone, 
&c.; even hypersthene rock is occasionally met with. About fifteen miles west of the canon 
through which we entered the mountains, sandstone, and a red shale lying under it, are nearly 
vertically uplifted by a trachytic porphyry, which seems to have given to those mountains 
their peculiar shape and elevation. This porphyry consists of a brownish gray, rough base, in 
which a great number of crystals of feldspar and crystals of black mica are imbedded, forming 
a rock of great beauty. The crystals of feldspar and mica are mostly perfect, and of the size 
of one to two tenths of an inch; the latter are hexaedrix prisms, with basal cleavage. This 
rock, which forms the ridge from the trail in Sangre de Cristo to the route laid down by Cap- 
tain Gunnison through that pass, seems to be of a very changeable character. East of the 
ridge the base of it is of a purer gray, the number of feldspathic crystals is less, and the 
numerous mica crystals are smaller, sometimes almost of microscopic size; but the basal 
cleavage is still easily detected. West of the ridge, the mica seems to have passed into tour- 
malin, the crystals of feldspar being scarce. The rock contains sometimes tolerably large 
crystallizations of a zeolitic substance, which for its physical properties and crystal form, as 
well as behavior before the blow-pipe, must be considered as stilbite. The predominating rock 
in the Sangre de Oristo valley is a feldspathic granite, passing gradually into gneiss on the 
right bank of the creek, the gneiss supporting a hard shale, sandstone, and a bluish brittle 
limestone. The latter belong perhaps to that class of non-fossiliferous transition rocks lying 
under the silurian system,* and the existence of which on this continent has been recognised by 
several distinguished geologists. 

In the neighborhood of Fort Massachusetts there are indications of iron ore, and even faint 
indications of cobalt ore, but I had neither the time nor the means to follow them up. 

In the sandy, and for the most part sterile, San Luis valley, I looked in vain for some 
section or outcropping of the rock lying under the soil. During many days' travelling, this 
valley presents nothing but sand ; and it was not even possible to ascertain the character of 
the under-soil. A striking and very curious illustration of the abundance of sand in this valley 
is found in an isolated row of sand-hills opposite Koubideau's Pass. They are from 500 to 600 
feet high, running for several miles in a direction from northwest to southeast. It is very 
probable that some solid rock is buried under this sand, having been the cause of its accumu- 
lation. Along the foot of the White mountains (Sierra Blanca) we found numerous boulders 
of igneous rocks which do not seem to correspond with the rocks of the neighboring mountains. 

* The Cambrian system, as distinguislied from the silurian system by its age and organic remains, is not recognised any longer 
by geologists. Comp. Murchison, in Quarterly Journal Geology, soc. VIII, 1852. Murchison's Siluiia, 1854. 
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The chief rock of the Sierra Blanca in and around Eoubideau's Pass is an altered, rough^ 
bluish violet, mica slate, through which quartzose, granitic, and porphyritic rocks have erupted, 
including pieces of each other, so as to form quite a chaos of rocks. 

The entrance to the beautiful Sahwatch valley is marked by an isolated butte of hard, gray, 
granitic porphyry, with glassy feldspar and mica. The valley is formed by picturesque mount- 
ains, which are steep, often vertical, or of a true trapp form on the south side, less steep and 
covered with timber on the north side, where the destruction of the mountains by the melting 
snows, rains, &c., is less rapid. The rock which constitutes these mountains is a red trapp- 
porphyry,* with a red feldspathic base, with glassy feldspar and mica. Thin splinters of this 
base melt with difficulty, on the edges, before a well-directed jet of the blow-pipe. 




Limited view of Trapp Rocks, (vitfible throughout the valley of the Sahwatch creek and its branches,) in ascending the 

Coochetopa Pass from tlie east. 

[*No.TB. — The term trapp is used so vaguely, and with so little distinction, that it is often 
impossible to know what kind of rock is meant by that name. With some authors it seems to 
designate any kind of igneous, not granitic, rock. That this looseness of language is a general 
one, will appear from quotations from three distinguished geologists : 

^^ Connected with the aforementioned rocks — diallage rocks, (euphotides ;) hypersthene rocks; 
pyroxene rocks, including basalt, dolerite or greenstone; amphibolic rocks, including diorite or 
greenstone; trachytic and porphyritic rocks — there is a whole series of rocks which agree with 
those in so far as all of them contain only simple silicates, whilst the granites and their neigh- 
bors, containing an excess of silica, are multi-silicates. But what distinguishes the trappean 
rocks from all the preceding ones, is the want of any perceptible structure; not even the microscope 
shows any structural elements in the trapp rocks. They are in some manner related to the 
basalts; they have the same volcanic origin, were in a state of fusion at the time of their form- 
ation, and separate like those in regular masses, or even in hexaedrix prisms. All these rocks, 
which Haiiy called ^aphanites' on account of their undeterminable structure, are rough to the 
touch. It is probable that chemical analysis will offer the means of classification for these 
rocks ; at present this is impossible. In his examination of the trapps of the Ferroe islands, 
Durocher has pointed out the way chemical analysis has to follow in this respect ; he has shown 
these trapps to consist of two varieties, of which one must be reckoned amongst the hyperites, 
the other amongst the euphotides; the latter being easily distinguished by its yielding water 
when heated.'' — Elie de Beaumont, in his '' Cours de Geologic a Vecole des Mines,'' German ver- 
sion, by G, Vogt, 

^^ Trapp or greenstone is a dark and heavy blackish-green or brownish rock, consisting of 
hornblende and feldspar ; it usually lias a crystalline texture, but is sometimes compact. When 
albite replaces the feldspar, it is called diorite d^ndi diabase. Basalt is a similar rock, &c., &c.'' 
Dana's Mineralogy, (^d edition,) 

'^ Trapp and trappean rochs. Volcanic rocks, composed of feldspar, augite, and hornblende. 
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The various proportions and state of aggregation of these simple minerals, and differences in 
external forms, give rise to varieties which have received distinct appellations, such as basalt, 
amygdaloid, dolerite, greenstone, and others. The term is derived from trappa, a Swedish 
word for stairs, &c., &c/' — Lyell: Principles of Geology.'] 

More westward the mica in this rock becomes scarce, though it never disappears entirely from 
it. Near camp 53, where we left the Sah watch creek in order to ga,over the pass, the mountains 
on the right bank of the little creek, coming down from the north, are composed of a kind of 
granitic rock, black mica imbedded in a crystalline mass of glassy feldspar. The only sedimen- 
tary rock found between Sangre de Crist o valley and Coochetopa creek was a hard, fine-grained 
sandstone near the divide of the Sierra St. Juan. 

On the west side of the Coochetopa. Pass, we meet again with two kinds of porphyry; the 
one resembling the gray porphyry of Sangre de Cristo, the other that of the Sahwatch butte, 
containing, however, more mica. In the lower regions of the mountains, forming the valley of 
the Coochetopa creek and the Grrand Eiver valley, feldspathic granite, gneiss, a rough silicious 
shale and a fine mica slate, the latter dissolving only under a powerful lens into a mixture of 
quartz and mica, and a white sandstone, are the predominating rocks; in the upper regions, 
sandstone and trapp-porphyry, the latter resembling very much the trapp-porphyry of Sahwatch 
valley. It consists of a compact, hard, brown-violet feldspathic base, interspersed with crys- 
tallized glassy feldspar, and a few mica crystals. Thin splinters of this base melt more easily 
on the edges before the blow-pipe than the Sahwatch porphyry. This rock lies mostly hori- 
zontal, about sixty to seventy feet thick, on the summit of the mountains, over a white sand- 
stone, forming sometimes remarkable platforms. It seems to have an immense extension, for 
we found it for over a hundred miles along our road. As it must necessarily have been in a 
state of fusion at the time it spread over the sandstone, we may form an idea as to the scale on 
which eruptions of igneous rocks have taken place at a time when sedimentary strata of consid- 
erable thickness were already in existence. 

By contact with granite, this rock has in some places (along G-rand river) become blackish 
and very brittle. It seems to have been displaced when already in a solid state, for it has 
polished surfaces which could only be produced by its sliding over some other solid rock. I 
cannot positively assert that this rock is an altered trapp-porphyry, for I could nowhere trace a 
direct connexion ; but in their lithological character, they stand very near each other. The 
narrow caiion of Grand river, below camp 58, is formed of granite and this rock. Some 
miles above that canon, a conglomerate of igneous rocks of all kinds, imbedded in a very hard 
cement, lies under the sandstone ; and when, during and after the gradual upheaval of the 
mountains, the other rocks were completely washed and worn away, this conglomerate partially 
resisted the action of time and the weather, so that parts of it are seen hanging over the steep 
sides of the mountains in the shape of towers, resembling very much those ruins of old castles 
which, though remnants of barbarous ages, give unequalled charms to so many landscapes in the 
eastern world. The great hardness of the cement of this conglomerate — I nearly broke my steel 
hammer in the attempt to break some pieces off— induced me to make some chemical experi- 
ments as to its composition. It consists, however, of nothing but impure carbonate of lime, 
being entirely soluble in diluted chlorhydric acid. The solution evaporated to dryness, and 
re-dissolved, does not leave a trace of silica behind. 

The country between the St. Juan and Wahsatch mountains is a barren, dreary desert. The 
road leads mostly over sand or its generator, sandstone ; which latter constitutes the several 
smaller mountain ranges between these two great chains. Sandstone, assuming all shades 
of color, sandy calcareous clay slate, argillaceous limestone of green and red colors, sandy shale, 
and, uppermost, a soft foliating shale from gray to black, including much fibrous and lamellar 
gypsum, seem to be the formations composing the ^^Elk mountains.'' All these different 
strata are concordant, and of a slight northeast dip. Some miles distant from where we crossed 
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the Nali-un-kali-rea, blocks of a dark tracliytic porphyry lie over the sandstone and shale, extend- 
ing some miles along our road. . Boulders of this trachytic rock are occasionally met with quite 
up to the Wahsatch mountains In the valley of the Blue river, a coal measure, supported 
by sandstone, crops out at several places ; but the coal does not seem to be of a good quality. 
Not far from where the latter river empties into G-rand river, a hard conglomerate of pebbles 
baked together, a hard, bluish limestone, and a dark, silicious shaly rock, with agate, are met 
with, but do not seem to have a great extension. 

That the disintegrations of such rocks cannot yield a good soil is evident, and not much 
organic life can be expected in such a country. But there does not even seem to have been any 
organic life in the ancient seas, in which the sedimentary rocks of this country have been 
deposited. I could not detect any rock including organic remains of any kind whatever. It 
is true, in the neighborhood of Grand river, near camp 72, there are fragments of a dark 
gray limestone, with numerous casts of shells — mostly fragments of amonites — strewed over 
the ground on the top of a sand-hill, together w^ith quite a number of loose shells, ^^G-rypheea 
pitcherii,'' showing the rock to have originated in the cretaceous period ; but within a circuit 
of several miles, it could not be found in situ. The want of petrifactions in the rocks of these 
desolate regions, renders a determination of their relative ages somewhat hazardous. 

It is a remarkable feature in the character of the country between the Kocky mountains and 
the Sierra Nevada, that whole formations disappear, as it were, before our eyes. The wearing 
and washing away of mountains takes place here on an immense scale, and is the more easily 
observed, as no vegetation of any account covers the country, hiding the destruction from the eye. 
Nature here seems only to demolish, without showing any compensating creative activity. Days 
before we found the above-mentioned towery conglomerate on G^rand river, we saw mostly small 
pieces of rocks on the road which did not belong to the surrounding mountains, and which 
afterwards could be identified with the rocks contained in that conglomerate. As these rocks 
could not have been drifted there from a place about a thousand feet lower, we must conclude 
that large masses of this conglomerate have been carried away, leaving a number of these rocks 
behind. All along our road in the Grand and Green river country, on the slopes of high 
mountains, and in the level country, the soil is overstrewed with pieces of agate, cornelian, 
calcedony, and other quartzose minerals, which I could not refer to any rock. In the neigh- 
borhood of the Wahsatch mountains, these minerals again make their appearance; but here 
they are traceable to a rock which still constitutes a great part of the mountains of this range. 
The devastation may here be followed step by step. A similar process has been going on in the 
country of Blue and Green rivers with other strata. The black, soft shale, with gypsum and 
the strata below it, have disappeared from an immense tract of land. For days before we 
struck Green river, we travelled over a black, clayish, absolutely sterile soil, produced by the 
decaying mountains, and in different places, chiefly at a short distance from where we crossed 
G-reen river, we found remnants of those strata in buttes of sometimes considerable height, some 
of them assuming the shape of huge chimneys. 

On the foot of the Wahsatch mountains, close to Akanaquint creek, and about a mile from 
camp 88, a coal measure of an excellent bituminous coal crops out. It rests on sandstone, a thin 
layer of a brown, soft clay intervening between them, and is about three feet thick on the out- 
cropping. 

As soon as we are over the first ridge of the Wahsatch mountains, porphyritic rocks again 
make their appearance, and their disintegration again gives rise to a better soil and more 
luxuriant vegetation. These porphyries, from red to dark gray, belong undoubtedly to dif- 
ferent periods. One of them erupted, when an oolitic limestone covered the country. At a 
short distance from our road over the second high ridge, numerous pieces of this limestone 
may be seen. That the presence of the latter rock in these localities is not merely accidental, 
is proved by the fact that by contact with the porphyry it has been altered, and has baked 
together with it. White sandstone, a white, very pure, compact limestone, a greenish and a 
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red argillaceous limestone, and a sandstone containing mica, are the sedimentary rocks of tlie 
Wahsatch mountains in the region of Swambah creek. None of them contain fossils. 

A bed of pure crystallized gypsum in the valley of the Ungot-tah-bi-kin creek, deserves to 
be particularly mentioned. The crystals are imbedded in a red or green marl in such abun- 
dance as to form a whole mountain of this valuable mineral. The section of the bed, about a 
mile from our road, extends about forty feet above the level of the soil^ and it has very likely a 
considerable depth. 

In many parts of the Wahsatch and Tuilla mountains, a silicious rock, mostly calcedony and 
agate, breaks through a gray-white or gray limestone, infiltrating the latter, and forming 
veins of sometimes considerable thickness. The canon leading to Swambah creek, and the ridge 
of the Tuilla mountains east of Cedar creek, consist of this infiltrated limestone. 

On Swambah creek I found an extraordinarily large block of crystals, apparently calcareous 
spar. They were white, semi-transparent, of granular fracture, and consisted of — 

Carbonate of lime 93.66 

Carbonate of magnesia 4.12 

Carbonate of protoxyd of iron 2.02 

Water < 0.20 

100 



To the simple minerals occasionally mentioned heretofore, the following may be added : 

Dolomite, found in the valley of Ungot-tah-bi-kin creek. 

Hyalite, in the trapp-porphyry of the valleys of Coochetopa creek and Grand river. 

Sulphuret of molybdena, in the Wahsatch mountains. 

Asphaltum, in different places in the Wahsatch and Tuilla mountains. 

Had the Indian difficulties during last winter made geological excursion in Utah Territory 
admissible, the extraordinarily deep snows of that winter would have made them quite useless, 
if not impossible. For the same reason, our winter excursion into the Wahsatch mountains 
and Green river country, resulted quite unproductively in geological facts, and I am not able 
to add anything new to the geology of that country, as it has been described in former reports, 
with the exception, however, of a phenomenon which the Great Salt lake off'ers, and which not 
only possesses a scientific interest, but may be made of great importance to the development of 
chemical arts in the valley of the ^^ Saints." 

In summer the evaporation of the water of the lake is so great, and the solution of salts 
becomes so concentrated, that a part of them is deposited on the bottom of the lake. In some 
places, I have been told, this sediment has been found to be two feet thick. It consists of 
variable quantities of sulphate of soda and chloride of sodium, the sulphate exceeding by far the 
chloride, at least in the specimens which came under my examination. In the manufacturing of 
soda, an immense capital is annually wasted in producing this sulphate, which is finally con- 
verted into carbonate of soda. It can be had here for the mere trouble of taking it out of the 
lake. 

Another interesting mineral production of the localities around that remarkable lake is found 
in great quantity at Alum Point, and in other places in Utah Territory. It is the manganesian 
or feather alum, a mineral of great use in the so-called tawing process, and an excellent material 
for preserving the skins of birds and other animals. It has rather been considered hitherto as 
a rare mineral. 

The composition of this alum does not seem to be constant ; at least not in relation to its pro- 
portions of water. I obtained from one specimen 37.25 per cent, sulphuric acid, and 39.45 per 
cent, of water; and from another 37.26 per cent, sulphuric acid, and only 32.85 per cent, of 
water. There was no time to complete the analysis. 

In the regions between the Tuilla mountains and the Sierra Nevada, the desert character is 
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not so constantly preserved as in the country east of the Wahsatch mountains, and the soil 
offers in many places, as far as its chemical composition is concerned, by far more resources. 
The slopes of the mountains west of the Humboldt mountains are often covered with an ex- 
cellent soil, producing a good grass, and the want of a more luxuriant vegetation can only be 
explained by atmospheric and similar influences. 

The mountains on the west side of the G-reat Salt lake have their chief geological features in 
common with those on the east side. A dark limestone belonging to the coal formation, and 
above it a conglomerate, resting on porphyritic and granitic rocks, in some places on a silicious 
shale, consUtute the materials out of which they are formed. This limestone as well as the 
conglomerate, or rather remnants of them, are occasionally met with in many other places 
travelling westward. The former is one of the main rocks constituting the Humboldt mount- 
ains, where it overlies granitic masses. In the northern parts of this mountain range the granite 
passes gradually into quartz, the latter assuming in some places a shaly structure. It is 
through limestone that the waters of a subterranean creek in the Humboldt mountains have 
broken an outlet ; and both limestone and conglomerate are often found on the summits of the 
highest peaks of those regions. A soft shaly rock has almost entirely disappeared from that 
country, and I found remnants of it only in one single place east of the Humboldt mountains; 
but the clayish s-oil, over which we had to travel for days, and which contained a number 
of small pieces of the rock, led to the belief that it extended once far over the country. 

The island mountains in the salt desert immediately west of G-reat Salt lake consist of granitic 
and porphyritic rocks ; the latter is like most of the porphyries we met with, trachytic, its 
brownish base dissolving under a lens into small grains and broken crystals melted together. 
It includes numerous crystals of feldspar and grains of quartz, many half an inch thick, and 
is very hard. 

About a mile and a half from the eastern foot of the Humboldt mountains, about camp 19, 
(1854,) an interesting phenomenon is presented to the view by a number of warm springs — ' 
some forty — all of them lying in a circuit of about a hundred yards in diameter. They rise in 
tubular channels cut through the granite, most of them having a kind of funnel-shaped reservoir 
on the surface. The smell of the water and a deposit around the springs, show at once that 
they contain sulphureted hydrogen, and, although quite tasteless when cooled, the water con- 
tains, besides the sulphureted hydrogen, a slight proportion of chlorides and sulphates, as shown 
by chemical test. The temperature of the water on the surface is about 132° Fahrenheit. The 
spring we found afterwards in Honey Lake valley seems to have the same chemical composition, 
but its temperature is at the boiling-point. 

The mountains lying between the Humboldt mountains and Humboldt river, by our path, are 
chiefly composed of quartz rocks, trachytic or dioritic porphyry, the above-mentioned dark lime- 
stone and conglomerate, and a soft, white, argillaceous or calcareous sandstone. The most 
remarkable rock in that country, and which deserves a particular mention, is found around the 
gorge we came through on the 2d of June, and for which I proposed the name of ^^ Agate 
canon." This rock is a compact mixture of minerals of the quartz family — agate, chalcedony, 
and jasper — and is evidently of igneous origin. To the practical arts it would offer a material 
which for beauty and hardness can hardly be surpassed. 

West of Humboldt river we find quartzose rocks, syenites, and granites, and a soft clay- 
slate, as the predominating rocks ; but the nearer we approach to the Sierra Nevada, the more 
the so-called volcanic rocks take their place^ and at last become the only constituent material 
of the mountains. In Mud Creek canon, at the foot of the Sierra, we find for the last time a 
rock which, by its lithological character, is related to the rock I designated as trapp-porphyry, 
only that it has become shaly or foliating, by the influence of the surrounding volcanic rocks. 
In the neighborhood of that canon I found a rock which has all the appearance of standing 
between this rock and the trachytes of these regions, and which seenis to have been formed by 
the action of these rocks upon each other. 
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Leaving the canon wherea conglomerate of igneous rocks crops out from under the above- 
described shaly trapp, we no longer meet with any older plutonics, or with any sedimentary 
rocks. Even sandstone^ so abundant in the country we before traversed^ has disappeared, and 
the more recent rocks, basalt, phonolithe, ringing beautifully to the hammer, and chiefly tra- 
chytes, with a number of intermediate rocks, become masters of the ground. The trachytic 
rocks seem to be the predominating, if not the only rocks in those' parts of the Sierra which we 
had to traverse when travelling from the headwaters of the Sacramento river down to Honey 
Lake valley, and which are covered with .the most magnificent pine forests. 

The highly interesting scenery around the so-called ^^ Black Butte'' bears, of all the parts of 
the Sierra Nevada we passed over, most strikingly the character of a volcanic country. Sur- 
rounded by elevated peaks and high cliffs, and quite isolated, stands a mountain, from eight 
hundred to a thousand feet high, of conical shape, and formed of black lava, apparently a 
monument of the latest disturbing forces in these regions. The lava is in some degree decom- 
posed at the surface, and the butte, as well as the soil around, is covered with volcanic sand and 
blocks or small pieces of that lava. In the cliffs on the west side of the butte, the lava |)asses 
gradually into trachyte. The summit of this mountain butte is rounded, and no opening in 
it is perceptible from below. 

On the western slopes of the Sierra we find a granitic trachyte, which is distinguished from 
all other trachytic rocks of the Sierra we met with. It is a reddish gray rough rock, inter- 
spersed with crystals of mica, pyroxene— a crystallized mineral, splinters of which melt before 
the blow-pipe into a pearl, giving out an intense light— and another transparent substance, 
on which the blow- pipe has no efi'ect, and which, on closer examination, will very likely prove 
to be a very brittle quartz. The time allowed to this report unfortunately does not admit of 
a thorough chemical examination, as well of this as some other interesting rocks described 
above. It would be of the highest scientific interest to know whether these rocks, and chiefly 
the trachytes of the Sierra Nevada, conform to the law which in the last few years has been 
established by Bunsen. The great importance of this law, which seems to explain complicated 
phenomena in a very simple way, and which is not so generally known as it deserves to be, 
induces me to give a short exposition of it in. this report, and to verify it by such analyses as 
I have been able to make during the limited time allowed for the preparation of this report. 

In the fact, established by him experimentally, that the point at which melted substances 
become solid, varies according to the pressure exercised on these substances, Bunsen expected 
to find an explanation for the great variety of eruptive rocks, and for the contradictions in the 
succession of the crystallization of the several mixing substances in relation to their fusibility. 
The analyses of rocks in the lump, without separating the different simple minerals of which 
they are composed, which hitherto have been so much neglected, again become important. The 
analysis of a great number of the characteristic rocks of Iceland, led to the opinion that all these 
rocks have originated from separate or combined eruptions out of only two independent hearths. 
One of these hearths furnished the trachytic, the other one the pyroxenic rocks. Their mixing 
up gave rise to a series of intermediate rocks, which Bunsen called ^^trachyto-pyroxenic.'' 
Great as may be the difference between their ages, mineralogical character, and arrangement, 
the trachytic and the pyroxenic rocks show a constant average composition, which has only in 
a few cases been disturbed by local influences, which are easily traced.''' 

The first of the extreme members of these rocks^ the normal trachytic, is a mixture of bisili- 
cates of alumina and bisilicates of alkalies, the oxygen of the acid to that of the basis being as 
3 : 0.596. In the other extreme member, the normal pyroxenic, the proportion between the oxy- 
gen of the acid and that of the bases (alumina, lime, magnesia, potash, soda, protoxyd of 
iron,) is 3 : 1.998, or as 3 : 2, almost. They are to be considered a mixture of bibasic silicates. 
The proportion between silica and magnesia and lime is almost always constant; but that 
between alumina and protoxyd of iron is subject to great variations, as shown by analysis. 

* Comp. Annual Report by Liebig and Kopp, 1851---1853. 
14 h 
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The cause of it is, that such, parts as become more easily solid, separate first without the force 
of crystallization being active. For this reason there are sometimes considerable differences in 
a rock in short distances. The amount of the variable part changes, however, only slightly. 
Taking the mean of a great number of analyses, Bunsen gets the composition of the normal 
trachytic and the normal pyroxenic rocks of Iceland. In. the rest, being mixtures of these two, 
the ratio of the oxygen of the acid to that of the bases varies between the given limits. Their 
character depends upon these proportions and the physical conditions that ruled their forma- 
tion. Be S the per cent, of silica in such a mixed rock, be s the per cent, of silica in the normal 



trachytic, and c in the normal pyroxenic rock — then 



=a, where a represents the quantity 



of normal pyroxenic rock to be mixed with one part of trachytic rock, in order to give the 
composition of the mixed rock. For the computation of a, B chose the silica, which is easily 
determined, and by the quantity of silica the quantities of the other parts are also given. Be 
Pay Ply p2' ' • *Pny ^^^ quantities of the single component parts in one part of normal pyroxenic, 
and t^, i^i, t2.,..t^, the same in one part of normal trachytic rock, we may then calculate the 
quantities of the component parts in a mixed rock by the equation — 

With the help of this formula all the theoretically possible primitive rocks of Iceland have 
been calculated and put in tables, and with these theoretical numbers all the analyses of Ice- 
landic rocks agree perfectly ; the law holds equally good for the volcanic rocks of Armenia and 
volcanic rocks generally, and its applicability to the older or plutonic rocks has been put beyond 
all doubt by the analysis of a great number of granites, sienites, diorites, porphyritic and 
hornblende rocks, from different countries. 

The compositions of the normal trachytic and normal pyroxenic rocks are: 



Norm. pyr. 




Silica 

Oxyd of aluminium ] 
Protoxyd of iron- . j 

Oxyd of calcium 

Oxyd of magnesium 
Oxyd of potassium. 
Oxyd of sodium 



100. 00 



The analysis of a rock from the Sierra Nevada, about 40 miles south of Madelin Pass, gave 
50.93 per cent, of silica. According to the first of the above formulas, this rock is a mixture 
of 1 part of normal trachytic and 10.46 parts of normal pyroxenic rock. The second formula 
gives its composition as — 

Silica 50.93 

Protoxyd of iron and alumina 28.77 

Oxyd of calcium 10.96 

Magnesia 6.31 

Oxyd of sodium and potassium 3,03 

100.00 
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The direct analysis gave : 

Silica... 50.93 

Protoxyd of iron and alumina 29.35 

Oxyd of calcium 10.33 

Oxyd of magnesium 5,97 

Oxyd of sodium and potassium ' 3.42 

100.00 

The following is an analysis of a rock from the headwaters of Pitt river, by Mr. Gustavus 
Baumgarten, done in my laboratory and under my direction. The determination of silica gave 
57.65 per cent. ; the rock is a mixture of 1 part normal trachytic, and 2.07 parts of normal 
pyroxenic rock : 



Silica „-. 

Protoxyd of iron and alumina. - 

Oxyd of calcium 

Oxyd of magnesium 

Oxyd of sodium and potassium 



Composition accord- 
ing to second for- 
mula. 



57.65 

24.97 

8.47 

4.74 

4.17 



100. 00 



Composition found 
by analysis. 



57,65 

27.56 

6.58 

5.30 

2.91 



100. 00 



These analyses hardly admit of any doubt as to the applicability of Bunsen's law to the 
igneous rocks of the Sierra Nevada. It would seem that the hearth of the trachytic masses 
was lying north, and that of the normal pyroxenic masses more south ; a greater number of 
rocks must, however, be analyzed before we can form a more reliable opinion on that point. 

In the Sierra we travelled for days over a red soil, which, according to the popular belief, is 
gold-bearing. This seems, however, a mistake, produced by the resemblance of its color to 
that of the soil in the Sacramento valley. It comes from a disintegrated red volcanic rock, of 
which I found occasionally pieces of six inches in diameter. 

There is, however, an auriferous rock, the existence of which in California I find nowhere 
mentioned, which I found near the summit of one of the high peaks on the Upper Sacramento, 
(Pitt river.) It is a red rock, with porphyritic structure, and of excessive hardness, bearing 
unmistakably the signs of gold. 

In the rugged Pitt river country, where Canoe creek empties into that river, and a short 
distance above the mouth of the creek, there is a kind of dam along the creek, made up of a 
white soil, which, a little remote from the creek, forms a regular stratum of considerable thick- 
ness. The rock around is a porphyritic trachyte, and no sedimentary rock of any kind could be 
detected. On examining this earth under the microscope, I found it to consist of the silicious 
coats of infusoria, and I therefore sent a specimen of it, together with a specimen of infusorial 
earth, found in Honey Lake valley, to Professor Bailey, at West Point, as the savan who is 
best acquainted with American infusoria. According to him they are both made up of diato- 
maceous shells ; some of them are novel, and both are of fresh- water origin, containing many 
well known species still living all over our country. A fuller description of the new species 
will be given by Professor Bailey. 

I am, sir, very respectfully, your obedient servant, 

JAMES SCHIEL, M. D., 
Surgeon and Geologist for Explorations for Central 

Pacific Railroad Route, 
Lieut. E. Gr. Beckwith, 

Sc? Z7. S, Artillery y in charge of Explorations, 
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List and Description of Organic Remains collected during the Exploration of the Central Pacific 

Railroad line, by Dr. James Schiel^ 1853-'54. 

PI. 5 Fig. 1. — Fenestella. Branches slender, bifurcating, with two rows of pores; some- 
times but one row; intervals oval or oblong, with rounded angles, and variable in size. 

It occurs with Productus semireticulatus and Productus aequicostatus in the limestone on 
"Willow creek. It might, perhaps, be referred to Fenest. patula of McCoy. 

BRACHIOPODA. 

PI. , Fig. 2, a, h. — Terehratnla suhtilita. Hall, Stansbury's expedition to the Great Salt 
lake, 409 ; PL 4, Figs. 1, 2. Gibbous, obovoid, valves nearly equal; beak of the dorsal valve 
elevated, incurved, perforated at the apex, mesial depression from centre to front; surface 
marked with concentric stride and with faint, radiating stri^. 

Occurs with Productus splendens, Spirifer striatus (?) Phillipsia, in the carboniferous lime- 
stone about six miles west of Westport. . In one specimen the radiating strias are very distinct. 

PI. , Fig. 3. — Productus splendens, Norwood and Pratten. The Producti in the western 
States, 11; PI. 1, Fig. 5. 

From the same limestone. 

PI. , Fig. 4, a, h, — Productus aequicostatus, Shumard. Large, elongate, dorsal valve much 
elevated; beak small, passing slightly beyond the cardinal border; surface covered by longitudi- 
nal ribs, which bifurcate near the beak, and then continue without further division to the front^ 
the spaces between being occasionally supplied with new ribs. These ribs are slightly sinuous 
occasionally, but most of them are straight from their origin to their termination. 

Occurs with Fenestella and Productus semireticulatus in the limestone on Willow creek. I 
have adopted for this shell the name given to it by Dr. Shumard, who kindly furnished me 
with the above preliminary description from his manuscript on the paleontology of the State 
of Missouri. A fuller description, and a drawing of a better and more perfect specimen, will be 
found in his report. 

PL , Fig. 5. — Spirifer, (indet.) Most likely Sp, striatus, yet the specimen is too imperfect 
for description. 

Occurs with Terehratula suhtilita in the limestone near Westport. 

CONCHIFERA. 

PL , Fig. 6. — Inoceramus, (indet.) The specimen is only a cast of inoceramus from a 
yellowish cretaceous limestone near Fort Atkinson. 

PL , Fig. T. — Inoceramus confertim-annidatus, Eoemer, Kreide. Texas, 59. Transverse, 
ovate, depressed, with concentric ribs and stria3 ; the spaces between the ribs hardly equal to 
their width, and marked with regular, equidistant, elevated lines. 

I got this inoceramus in Salt Lake City, as coming from the Upper Green Eiver country. It 
belongs to the cretaceous period. .. 

PL , Fig. 8. — Inoceramus pseudo-mytiloides. Inequivalved, elongated, with concentric ribs 
and stride; anterior part subtruncated; posterior part slightly compressed, with a wing-like 
extension of the posterior margin against which the strie are bending. 

It occurs in a gray limestone west of Fort Atkinson. The only difference between this shell 
and Inoc. mytiloides is the bending out of the strias. 

PL , Fig. 9. — Gryphcea Pitcheri. Shell thick, expanded, distinctly lobed, lower valve 
convex, upper valve thick and subconvex ; beak distinctly incurved. (Morton.) 

It was found on the top of a sand-hill near Grand river, where it occurs in great abundance, 
together with impressions of an ammonites. I am indebted for the determination of this shell 
to Professor Hall, who has several beautiful specimens in his collection. 
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PL 5 Fig. 10. — Cardium multistriatum. Shumard. Exploration of theKed river of Louisi- 
ana by Marcy and McClellan^ 203; PL 4^ Fig. 2. Shell subrotund, inflated^ length and 
breadth nearly equal, truncated positively, basal and anterior margin rounded ; concentric striae 
on the surface. 

I was given this shell, with the above Inoceramus confer tim-annulatus, as coming from the 
Upper Grreen river. It belongs to the cretaceous period. 

PL , Fig. 11 and Fig. 14. Fig. 11. — Pygidium of a PhilUpsia, A new species, from the 
limestone near Westport^ where it occurs with Terehrahda subtilita, Producius splendens, and 
apparently two other new species of Productus, of which my specimens are too fragmentary to 
be described. Fig. 14. — PhilUpsia from a carboniferous limestone w^est of Indian creek. 

PL , Fig. 12. ^A piece of limestone from Indian creek, the surface being covered with 
pieces of stems of a species of encrinites and some bryozoa. 

PL , Fig. 13. — Impression of an ammonites found with Gryph^ Pitcheri on Grand river. 

JAMES SCHIEL, M. D., 
Surgeon and Geologist for Explorations for Central Pacific Railroad, 



Names and Localities of various Pocks collected by Dr. Schiel during the Explorations of 1853. 

1. Limestone, fossiliferous ; near Westport. 

2. Limestone; near Willow creek. 

3. Limestone; west from Fort Atkinson. 

4. Limestone; west from Fort Atkinson. 

5. Limestone, upper ; bluif near Bent's Fort. 

6. Limestone, lower ; bluff near Bent's Fort. 

7. Sandstone; Apishpa river. 

8. Limestone, upper; near the Kocky mountains. 

9. Limestone, lower; near the Eocky mountains. 

10. Granite; Huerfano butte. 

11. Limestone; Huerfano canon. 

12. White silicate ; Eocky mountains. 

13. Porphyry; Sangre de Cristo Pass. 

14. Porphyry; Sangre de Cristo Pass. 

15. Gneiss; Sangre de Cristo Pass. 

16. Gneiss; Sangre de Cristo Pass. 

17. Mica slate; Eoubideau's Pass, Sierra Blanca. 

18. Quartz rock; Eoubideau's Pass, Sierra Blanca. 

19. Quartz rock; Eoubideau's Pass, Sierra Blanca. 

20. Porphyry; Sah watch butte ; Coochetopa Pass valley. 

21. Trapp-porphyry ; Sahwatch valley. 

22. Trapp-porphyry; Sahwatch valley. 

23. Granite; Sahwatch valley. 

24. Porphyry; Coochetopa Pass. 

25. Trapp-porphyry; Coochetopa Creek valley. 

26. Black rock; Coochetopa Creek valley. 

27. Granite; Grand river. 

28. Silicious shale ; Grand river. 

29. Mica slate; Grand river. 

30. Sandstone; Grand river. 

31. Fibrous gypsum; Elk mountains. 

32. Silicious shale, with agate. 
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33. Calcareous spar ; White river. 

34. Bed porphyry; Wahsatch mountains. 

35. Grray porphyry ; Wahsatch mountains. 

36. Hyalite; G-rand Eiver valley. 

37. Oolitic limestone ; Wahsatch mountains. 

38. Chalcedony; Wahsatch mountains. 

39. Eed sandstone ; Grand river. 

40. Greenish argillaceous limestone ; Wahsatch mountains. 

41. Grayish-yellow foliating limestone ; Wahsatch mountains. 

42. Crystallized gypsum ; Ungot-tah-bi-kin valley. 

43. Greenish limestone ; Wahsatch mountains. 

44. Chalcedony; Wahsatch mountains. 

45. Eock from the towery conglomerate on Grand river. 

46. Mica slate; Coochetopa Creek valley. 
4*7. Granite; Coochetopa Creek valley. 



Names and Localities of various BocJcs collected by Dr. Schiel during the Explorations of 1854. 

I. Granite ; Island mountain. Great Salt Lake Desert. 

II. Limestone; Humboldt mountains. 

III. Shale ; east from Humboldt mountains ; remnants of stratum. 

IV. Altered trapp-porphyry ; Coochetopa creek, 1853. 
V. Eed porphyry; Goshoot mountains. 

VI. Conglomerate; first canon west of Humboldt mountains. 

VII. Dioritic porphyry ; west of Agate Pass. 

VIII. Chalcedony. 

IX. Eock from Agate Pass. 

X. Chertyrock; Tuilla valley. 

XI. Shale; near Humboldt river. 

XII. Eed quartz; near Humboldt mountains. 

XIII. Eock from Agate Pass. 

XIV. Dioritic(?) rock; Humboldt mountains, E. E. Pass. 
XV. Dioritic (?) rock ; west of Humboldt mountains. 

XVI. Shaly rock; west of Humboldt mountains. 

XVII. Syenite ; foot of Sierra Nevada. 

XVIII, Gneiss; foot of Sierra Nevada. 

XIX. Argillaceous porphyry; foot of Sierra Nevada. 

XX. Lava ; Black butte. 

XXI. Shaly rock; west of Humboldt mountains. 

XXII. Shaly trapp-porphyry ; foot of Sierra Nevada. 

XXIII. Feldspar (violet and white); foot of Sierra Nevada. 

XXIV. Silicic as rock; west of Humboldt river. 
XXV. Basaltic rock ; Sierra Nevada. 

XXVI. Porphyritic trachyte ; Sierra Nevada. 

XXVII. Porphyritic trachyte ; summit of Madelin Pass, Sierra Nevada. 

XXVIII. Trachyte; between Madelin and Noble's Passes, Sierra Nevada. 

XXIX. Trachyte; between Madelin and Noble's Passes, Sierra Nevada. 

XXX. Trachyte; between Madelin and Noble's Passes, Sierra Nevada. 

XXXI. Trachyte; between Madelin and Noble's Passes, Sierra Nevada. 

XXXII. Basaltic (?) rock; west from Humboldt mountains. 
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XXXIII. Basaltic (?) rock; Mud Creek canon, Sierra Nevada. 

XXXIV. Foliating trapp-porphyry ; Mud Creek caiion. Sierra Nevada. 
XXXV. Granitic trachyte ; west of Black butte. 

XXXVI. Lava; near Black butte, Sierra Nevada. 
XXXVII. Trachyte ; upper waters of Sacramento or Pitt river. 
XXXVIII. Black silicious rock ; near Humboldt river. 
XXXIX. Porpbyritic trachyte ; Sacramento or Pitt river. 
XL. Argillaceous porphyry ; Sevier river, 1853. 

XLI. Granitic porphyry ; Granite mountain. Desert near Great Salt lake. 
XLII. Granite; Humboldt mountains. 
XLIII. Black shale; Sacramento or Pitt river. 

XLIV. Gold-bearing quartz; California; presented by Captain Miller, Quartermaster, 
United States Army. 
XLV. Petrified oak block; Cow creek, California; presented by Captain M. S. Miller, 
Quartermaster, United States Army. 



II. — Letter from Professor J. W. Bailey upon Infusorial Fossils suhmitted to him hy Dr. ScJiieL 

"West Point, N. T., December 14, 1854. 
Dear Sir: I have been requested by Dr. Schiel to send to you some drawings of the fossil 
Diatoms found by him in California. As I have a considerable amount of matter on hand which 
claims precedence to this, I have only had time to make the accompanying notes and sketches, 
which can be disposed of as you may think best. 

Specimen No. 1. — Honey Lake Valley, 

This is a fine, grayish white powder, chiefly composed of Diatomaceous shells, all of which 
are of fresh-water origin, and probably of recent date. The following are the chief species 
which I have noticed : 

Epithemia, allied to E. Westermanni ; several varieties of form, perhaps several species. 
See Figs. 5, 6. 

Cocconema asperum, Ehr. 

Cocconema cymbiforme, Ehr. 

Discoplea atmosphaerica, Ehr. 

Surirella campylodiscus, (?) Ehr. Fig. 4, a, h, 

Cocceneis. Fig. 3. 

Cymbella gibba, Bailey. Fig. 1. 

Cymatopleura (?) Campylodiscus, Bailey. Fig. 2, a, h. 

The last two species I believe to be new, and they may be characterized as follows : 

1. Cymbella gibba. — Bailey, (Fig. 1.) Bases somewhat triangular, rounded, and very gib- 
bous on the dorsal side, slightly concave on the ventral side. Length, j-q^q-q of an inch ; width, 
about two-thirds of the length. Locality, Honey Lake valley. 

2. Cymatopleura (?) Campylodiscus. — Bailey, (Fig. 2, a, b.) Bases circular, or sometimes 
irregularly bent like a Campylodiscus^ marked with one deep transverse undulation. Margins 
strongly striated. Diameter^, j-^q-q to jq%-q of an inch. Locality, Honey Lake valley. 

Specimen No. 2. — Junction of Canoe creek and Sacramento river, California, 

A fine, white powder, chiefly composed of a minute species of Galleinella. (See Fig. .) 
It is undoubtedly of fresh- water origin, but contains some circular discs so much resembling 
the marine Actinocycli, that a mistake as to its origin might easily be made. By careful ex- 
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amination of these discs, however, I have proved them to belong to the genus Stephanodiscus, 
and have found the crown of thorns preserved on some specimens, although they are commonly 
broken off. The principal forms I have noticed in this specimen are— 

Galleinella (Fig. 7, a, b) forms chief portion of the mass. 

Galleinella varians. 

Stephanddiscus — perhaps new. 

Pennularia nobilis, Ehr. 

Pennularia viridis. 

Epithemia, as in No. 1, but comparatively rare. 

Surirella splendida (? Ehr.) in fragments. 

Pollen of pine. 

Spongiolites, which are also present in N"o. 1. 

There are many other fresh-water forms in both specimens, but I have not had time to study 
them satisfactorily. 

Yours, very truly, 

J. W. BAILEY. 
Lieut. Beckwith, 
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APPENDIX, 

INSTEUCTIONS FROM THE SECRETARY OF WAR. 

War Department^ 
Washington^ Fehruary 21, 1854. 

Sir: Your letter of tlie 30th of November to the Chief of the Corps of Topographical Engi- 
neers has been, by him, submitted to this department, and the following instructions are given 
for your government. 

You are placed in charge of the party commanded by the late Capt. Gunnison, and will 
carry out the instructions given him by this department, with the following modifications. 

^ By your letter it appears those instructions had been complied with by Capt. Gunnison pre- 
vious to his death, with the exception of exploring the Weber river and Timpanogos passes or 
canons. You will explore and survey those passes, extending your operations eastward to 
connect with some well known point, ascertained by previous surveys, to be selected by yourself. 
You will bear in mind that the object of these explorations is the determination of the most 
practicable railway route to the Pacific; and that you must obtain a profile of the country 
traversed, by which it will be practicable to show the gradients of the road: that is to say, 
you must obtain the data for plotting the courses and distances traversed, and the rise and fall 
of the ground at intervals wherever decided changes occur in the altitude of the surface of the 
earth above the level of the sea, or above a point the elevation of which is already known. 

After completing the explorations and surveys of the two passes above described, you will 
retrace your steps and survey the route which you propose, passing to the south of the Great 
Salt lake, in the direction of the ''SinF' of Humboldt or Mary's river, thence towards Mad 
lake and across to the tributaries of Feather river, and thence by the most practicable route to 
the valley of the Sacramento river ; provided that the three conditions hereafter stated can be 
complied with : 

First. If you have money enough left from the sum assigned the late Capt. Gunnison, after 
completing the surveys already ordered. That amount was $40,000; and a statement from 
this department is herewith sent you, showing what portion of it had been drawn by Capt. 
Gunnison at his death. 

Second. If, after the completion of the surveys of the Weber river and Timpanogos, you 
will have remaining, in good condition, the instruments necessary to make the explorations and 
surveys in the manner which has been described to you as necessary, more particularly the 
instruments necessary to obtain the data to make the profiles of the country traversed. 

Third. Provided you can employ an armed force necessary to supply the place of that which 
has been removed by the massacre of Capt. Gunnison; and which, in addition to that already 
employed, and the military escort under command of Capt. Morris, will be sufficient to enable 
you to make your surveys with security from the Great Basin to the settlements in California. 

^ It is presumed you would not have suggested a survey of the route by Mud lake and Feather 
river but upon information which leads you to suppose it a practicable one for a railway. If 
the conditions above stated are complied with, and you make the explorations, Capt. Morris 
IS hereby directed to escort you, and you will make a requisition on him to that effect. On 
arriving in California you will disband your party, sell your public property, and return by 
sea, with your assistants, to Washington city. 
15 b 
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Should it^ however, be determined, by the conditions above stated, not to make the explora- 
tion across the G-reat Basin and the Sierra Nevada, you will extend the exploration of the 
"Weber river and Timpanogos passes eastward to Fort Leavenworth, through the coal basin in 
the vicinity of Currant creek and Bishop mountain, as delineated on Stansbury's map, or by 
some route which has not been surveyed. On reaching Fort Leavenworth you will discharge 
your party and return to this city. 

On the receipt of this, you will forward to this department, by the first opportunity, dupli- 
cates of all the maps and notes of survey^s of the late Capt. Grunnison, and retain the originals 
until your return to Washington city. 

You will, at convenient times, send duplicates of your own notes and surveys to this depart- 
ment. 

To enable you to comply with these conditions, you are authorized to draw on this department 
for twenty-three thousand dollars, the. balance unexpended of that portion of the appropriation 
assigned to the late Capt. Gunnison. 

You will not exceed this amount in your expenditures, and you will forward your account to 
the Colonel of Topographical Engineers. 

Very respectfully, your obedient servant, 

JEFF'N DAVIS, 

Secretary of War. 

Lieut. E. Gr. Beckwith, 

U. S, Army J Great Salt Lake City^ Utah Territory. 
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BECKWITH, THIRD ARTILLERY5 
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COMMAND OP CAPT. J. W. GUNNISON, CORPS OF TOPOGRAPHICAL ENGINEERS. 
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Botanical Report^ hy John Torrey and Asa Gray, upon the Collections made hy Captain 
Gunnison, Topographical Engineers^ in 1853, and hy Lieutenant E. G. Beckwith, 
Third Artillery^ in 1854. 

I. — Plants collected by Mr. James A. Snyder, under tlie direction of Lieutenant E. G. Beckwith, U. S. A., in an expedition 
made under his charge from Great Salt Lake, Utah Territory, directly west to the Sacramento valley, in California, in the 
months of May, June, and July, 1854. 

11. — Plants collected by Mr. F. Creutzfeldt, under the direction of Captain J. "W. Gunnison, U. S. A., in charge of explorations 
for a railroad from Fort Leavenworth, via the Kansas, Arkansas, and Huerfano rivers, the Sangre de Cristo Pass, San Luis 
valley, Coochetopa Pass, Grand and Green rivers, and thence into the Great Basin, in the vicinity of the Sevier or Nicollet 
lake. The collection was made from early in June to late in October, 1853. 

PAET I. 

Plants collected hy Mr, Jambs A. Snyder^ under the direction &f Lieutenant E. G. Beckwith^ 
Z7. S. Army J in an expedition made under his charge from Great Salt lake, directly west, to 
the Sacramento valley, in California, in the months of May, June, and July, 1854. 

AQUiLEaiA Canadensis^ Linn,; Torrey and Gray, Fl. l,p, 29. In a canon east of the Sierra 
Nevada; June 17. Few phanerogamous plants of this country have so great a geographical 
range as has this species^ (including the A. formosa^ Fischer,) namely : from Hudson's Bay to 
Florida and New Mexico, and from Unalaschka to California. 

Delphinium Menziesii,'jD(7^ /%s^. 1, p, 355 ; Hooh, Fl. Bor.-Amer, l,p. 25. Near Great Salt 
Lake. Also^ in a valley of the Sierra Nevada ; with an incomplete specimen of what may be 
a white-flowered variety; May and June. 

EscHSCHOLTziA Californica^ Cham, and Nees, Flor, Phys, Berol, p, 73^ t, 15, non Lindl. 
Sierra Nevada ; June 25. 

TuRRiTis RETROFRACTA, Hooh, Fl, Bor.-Amer. 1, p, 41. Summit of a mountain in the Q-reat 
Basin east of the Sierra Nevada. In flower only ; June 1. 

Erysimum asperum, BC, ; Torr, and Gray, Fl, 1, p, 95. Mountains near G-reat Salt Lake ; 
May. 

Spraguea umbbllata, Torr, PI, Fremont, in Smithson, Contrih. p, A, t. 1. Summit of Noble's 
Pass, Sierra Nevada; July 3. The specimens of this interesting Portulacaceous genus accord 
with those of Col. Fremont, who alone has gathered the plant hitherto ; but being younger, 
the corollas are more conspicuous, and the scarious sepals not so large. 

Lewisia remviva, Pursh, Fl, l,p, 368; HooJc, and Am, Bot. Beech, p. 334, t, 86. On the 
Sierra Nevada ; June 25. 

SiDALCEA MALV^FLORA, Gray, PI, Wright, 1, p, 16. Mountains east of the Sierra Nevada; 
June 14. 

Viola Beckwithii, (n. sp.) : subcaulescent ; ascending stems abbreviated; cauline leaves biter- 
nately or pedately parted, decurrent on the margined petiole, the lobes or segments oblong- 
linear, hirsute-puberulent ; stipules minute, scarious, entire ; sepals linear, obtuse, ciliolate ; 
lower petal barely saccate at the base, purple, with yellow claws, the two upper shorter and 
deep violet. On the slope of a mountain between Great Salt Lake and the Sierra Nevada ; 
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June 1. A well-marked species ; with the foliage somewhat like that of V. delphinifolia, Nutt, ; 
but the primary divisions compoundly divided in a ternate or pinnatisect manner; and there is 
a distinct stem, although it is only an inch long in the specimen. Lobes of the leaves half an 
inch or less in length. Stipules very small and inconspicuous, except those of the lowest 
and subradical leaves, which are larger. Peduncles 2 inches, naked. Petals half an inch 
long. Style short, clavate, minutely bearded at the gibbous summit ; the stigma lateral. 

Trifolium altissimum, Dougl. in Hook, Fl. Bor.-Am, 1, p. 130, t, 48. On the Sierra Ne- 
vada ; June 22. 

Astragalus (Phaca) Purshii, Dougl. in Hooh, Fl, Bor.-Am, 1, p. 152. Phaca mollissima, 
Nutt. in Torr. and Gray, Fl. 1, p. 350; Torr. in Stanshury's Eep. p. 385, t. 3, Jigs. 4 and 5. 
Near Humboldt river ; in fruit. In reuniting Phaca to Astragalus, the name given by Doug- 
las to this species is to be restored, both on account of its priority, and because there is already 
an Astragalus moUissimus. 

Astragalus (Phaca) Utahensis: caespitose, very softly and densely white-tomentose ; stems 
short and depressed ; leaflets 6-9 pairs, broadly obovate or nearly orbicular; stipules lanceo- 
late, subulate-pointed, free ; peduncles equalling or exceeding the leaves, subcapitately 3-6- 
flowered ; bracts setaceous, twice the length of the pedicels ; teeth of calyx subulate, much 
shorter than the cylindrical tube ; corolla violet-purple ; legumes extremely woolly, sessile, ob- 
long, pointed, incurved, strictly one-celled. Phaca mollissima /?. Utahensis, Torr. in Stansh. 
Rep. p. 385, t. 2. Near Lone Eock, south of G-reat Salt Lake. Li flower; May. Although 
closely allied to the preceding, this may safely be considered as a distinct species ; and so Dr. 
Torrey was inclined to regard it. A. Purshii, besides its oblong and often acute or acutish 
leaflets, has the foliage and calyx, &c., clothed with villous or shaggy hairs, so that Hooker de- 
scribes it as ^^ hirsutissimus,'' and the flowers are said by Douglas to be yellow, meaning doubt- 
less ochroleucous, except a purple tip to the keel. The present plant is white, with a soft and 
matted tomentum, and the corolla is violet-purple. The mature pods, (here described chiefly 
from a fruiting plant gathered by Captain Stansbury, which is doubtless a form of the species, 
though with shorter peduncles,) after detaching the thick mass of wool in which they are 
imbedded, are found to be narrower, but otherwise similar to those of the preceding. In the 
figure above cited, the tube of the calyx is mostly represented quite too short. It is really of 
the same elongated form as in A. Purshii, but the teeth are not so setaceous. 

Astragalus (Homalobus?) Beckwithii, (n. sp.): glabrous or nearly so, low, perennial; stems 
branched from the base, ascending; stipules triangular-lanceolate, nearly free; petioles slen- 
der; leaflets 6-9 pairs, small, oval-orbicular, rather scattered; peduncles about the length of 
the leaves, 7-8-flowered ; bracts subulate, small; calyx oblong-campanalate, sparsely and mi- 
nutely black-haired; the aristiform-subulate teeth nearly as long as the tube; corolla ochroleu- 
cous, incurved, the oblong vexillum deeply emarginate; ovary linear, stipitate. On the Cedar 
Mountains, west of Lone Eock, and south of G-reat Salt Lake ; May ; in flower. The slender 
stems, with the peduncles that terminate them, are only 4 inches long in the specimen, and not 
exceeding the radical leaves; but as they go on to branch they doubtless attain a considerably 
greater height in the season. Leaflets 2^ or 3 lines long, slightly petiolulate, rather fleshy in 
texture, veinless, glabrous, except some minute hairs on the midrib and margins when first de- 
veloped. Flowers crowded' on very short pedicels; tube of the calyx 3 lines long; corolla 9 
lines long, abruptly curved near the obtuse tip of the keel, which is much shorter than the 
wings and vexillum ; ovary glabrous, more or less compressed, many-ovuled, neither suture at 
all introflexed, raised on a stipe which is soon about as long as the tube of the calyx. The 
fruit, unfortunately, is still unknown ; but the plant is evidently one not before described. 

Astragalus diphysus, Gray, PI. Fendl. p. 34? Southwest of Great Salt Lake; May. In 
flower only, and not to be accurately determined. 
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LuPiNUS AFFiNiS, Agurdh, Syn. Lup. p. 20 ; Torr. and Gray, Fl p, 376. Agate Pass of 
the Quartz Mountains ; June 1. 

LupiNus DECUMBBNS, var. ARGOPHYLLUS, Gray, PI, Fendl,p. 38. Utah, in a canon; May 29. 
Flowers yellow and white. This is the same as Fendler's No. 167; and is very likely Pursh's 
L. argenteus. L. laxiflorus, perhaps, runs into it. The calyx is conspicuously saccate-spurred 
on the upper side. 

EosA aYMNOCARPA, Nutt, in Torr, and Gray, Fl, 1, p, 461. On the Sierra Nevada ; July. 

CEnothera marginata, Nutt, in Torr, and Gray, Fl, l,p, 500, On the summit of the Hum- 
boldt Mountains, Utah ; May, 

CEnothera (Chylismia) clav^formis, Torr, in Frem, Sep, 2d Exped, p, 314. At the foot of 
the Sierra Nevada, on the eastern side ; June. What appears to be a cinereous and somewhat 
hairy, morecau^lescent, and branching variety of this, was gathered by Coulter: No. 180 of his 
California collection. 

OENOTHERA (Sphjsrostigma) alyssoides, Hooh, and Am, Bot, Beech, p, 394; Book, Ic. PI, t. 
339. Near Humboldt river ; June. Flowers white. 

(Enothera (Primulopsis) tanacetifolia (n. sp.): stemless, perennial? minutely pubescent; 
leaves lanceolate in outline, interruptedly pinnately parted into very numerous small segments, 
some of them minute and oval or oblong, the others linear; all sinuate-toothed or pinnatifid ; 
tube of the calyx shorter than the leaves, filiform, dilated at the summit ; the segments lanceo- 
late, shorter than the obovate petals and the style ; anthers oblong, much shorter than the 
moderately unequal filaments ; stigma discoid, entire. On the higher parts of the Sierra Ne- 
vada ; June 18. Eoot apparently thick and perennial. Leaves 3 or 4 inches long, including 
the short petiole, 5 to 8 lines wide, finely dissected. Tube of the calyx 2 inches or more in 
length ; the segments half an inch long. Petals bright yellow, nearly an inch long. Stigma 
broad and flat. Fruit not seen. 

(Enothera (GtOdetia) rubicunda, Lindl, Bot. Beg, t, 1856. In the Sierra Nevada; June. 

Peucedanum nudicaule^ Nutt. in Torr, and Gray, Fl, 1, p, 627, var. ellipticum. Minutely 
and softly pubescent ; fruit narrowly elliptical, nearly three times as long as broad, the winged 
margin as wide as the disk. Pound Valley, near the sources of the Sacramento, in the Sierra 
Nevada ; June 27. Intermediate between P. nudicaule and P. macrocarpum, having exactly 
the foliage of the former and the fruit of the latter. The roots of this species are used as food 
, by the natives, 

Peucedanum triternatum, Nutt. in Torr, and Gray, Fl, I, c. Seseli biternatum, PursTi, Fl. 
l,p, 197; Hooh, Fl, Bor,-Amer, l,p, 304, t, 94. Sierra Nevada. The roots of this plant, in 
a dried state, were brought home by Lieutenant Beckwith. They are about the size of ^^ pea- 
nuts,'' and are collected very largely by the Indians. When dried they are hard but brittle, 
and have a mild sweet taste. They afibrd a good proportion of the food of some tribes. Besides 
a large quantity of starch, they contain much other nutritious matter. 

Cymopterus montanus, Nutt, in Torr, and Gray, Fl, 1, p, 624 ; Gray, PI, Fendl. p, 67. 
Summit of the Groshoot Mountain, Central Utah. In the solitary specimen which the collection 
contained, the flowers are in a singular abnormal condition. The upper part of the ovary is 
furnished with ten spongy wings, which extend beyond the flower. The stamens are reduced 
to rudiments. The teeth of the calyx are normal. Instead of five petals there are only two 
or three, and these are of an unusual form. The styles are conspicuous, but seem to be desti- 
tute of stigmas. 

Ch^nactis stevioides, HooJc. and Am. Bot. Beech, p. 371. Foot of the Sierra Nevada, on 
the eastern side ; June. 

Layia glandulosa, Sook. and Am. Bot. Beech, p. 358. Eastern side of the Sierra Nevada; 
June. Bays white. 

165 
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Tetradymia glabeata (n. sp,): shrubby, divaricately branclied, unarmed, young brancli- 
lets, and foliage loosely clothed with, iloccose white wool, which is soon deciduous; leaves subu- 
late or acerose, rather fleshy ; the primary ones erect (none of them converted into spines) ; 
the secondary ones crowded in axillary fasciales, glabrous ; scales of the tomentose-canescent 
involucre and flowers four ; hairs of the achenium much shorter than the barbellate-denticu- 
late bristles of the pappus. On the Sierra Nevada, June 16. This is distinguished from T. 
Nuttallii by the acerose, terete, or angled and fleshy leaves, mostly mucronate br pointed, and 
glabrous, or soon glabrate: from T. spinosa (which it resembles in the secondary leaves) by the 
fewer flowers and involucral scales, the hairs of the ovarium much shorter than the pappus, 
&c. ; and from both of the entire want of spines. It belongs to Tetradymia proper. 

DoBECATHEON INTEGRIFOLIUM, Hooh, Fl, BoT.-Am, 2, j9. 118; and Bot, Mag, t, 3622. In a 
canon between Salt Lake and the Sierra Nevada ; May. 

Phlox canescens (n. sp.): dwarf, very much branched, and densely caespitose, tomentose 
when young, and canescent; leaves acerose, imbricated, at length recurved-spreading, not 
rigid, very woolly towards the base, the lower ones marcescent; flowers sessile; teeth of the 
calyx similar to the leaves^ and fully as long as the woolly tube ; tube of the corolla much 
longer than the calyx and the cuneiform obovate retuse lobes. P. Hoodii, Torr, in Stansh. 
Exped, jp. 304. On the Cedar Mountains, south of the Great Salt Lake. This species (of 
which badly preserved specimens were also gathered by Colonel Fremont, in his second expe- 
dition) is allied to P. Hoodii and P. Douglasii. From the former it is distinguished by its 
more slender leaves and calyx-lobes, and much longer corolla; from the latter (which has 
longer calyx-teeth than is shown in Hooker's figure) it is distinguished by its woolliness, its 
less rigid foliage, longer calyx-lobes, and smaller corolla, but with the tube proportionally 
longer. The ovules are solitary in each cell. The limb of the corolla appears to be white; 
its tube yellowish. 

GiLiA PULCHELLA, Doiigl, in Hooh, Fl, Bor,-Amer, 2, p, 74. At the foot of the Humboldt 
Mountains, on the eastern side ; May. 

Phacelia integrifolia, Torr, in Am, Lye, Nat, Hist, N, Y, 2,p, 222, t, 3. Valley of Hum- 
boldt Eiver, Utah; June 8. 

Phacelia humilis (n. sp.): annual, low, much branched from the base; leaves oblong, spat- 
ulate or lanceolate, all simple and entire, indistinctly veined, minutely hirsute-pubescent like 
the branches, and glandular dotted ; racemes densely-flowered ; segments of the calyx linear, 
obtuse, hispid, a little shorter than the (deep violet-colored) corolla; stamens exerted. Near 
the summit of the Sierra Nevada, California; June. A well-marked species, three or four 
inches high, somewhat cinereous, with a fine pubescence, except the inflorescence, and especially 
the calyx, which is hispid with rigid white hairs. Leaves an inch or less in length, short- 
petioled. Corolla short, when expanded three lines in diameter ; the base biplicate between the 
stamens. Filaments sparingly hispid above. Style glabrous. Ovules two in each cell. Capsule 
2-3-seeded. This can hardly be the P. canescens of Nuttall, in PI. GrambelL, which accords 
better with some states of P. circinata. 

ScROPHULARiA NODOSA, Linn,; Benth, PI, Hartweg, no, 1877. Foot of the Sierra Nevada; 
June. The leaves are smaller, much truncate at the base, and more laciniate-toothed than the 
plant of the Atlantic States. 

CoLLiNSiA PARViFLORA, Dougl, in Lindl, Bot, Beg, t, 1802. Foot of the Humboldt Mount- 
ains; May. 

Pentstemon speciosus, Dougl, in Lindl, Bot, Beg, t, 1270. Mountains in the western part of 
Utah; June. 

Pjentstemon heterophyllus, Lindl, Bot, Beg, t, 1899? Sierra Nevada, California, on the 
summit of the mountains; June, Two forms, if .not species, have been merged by Hooker and 
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Arnott under P. heteropliyllus. The present single specimen resembles the var. cc^ in the narrow 
and marginless sepals, and in the smaller flowers; but the peduncles are principally three- 
flowered. Not improbably it belongs to an entirely difl'erent species. 

Pentstemon heterandrum (n. sp.) : glabrous; stem slender, virgate; leaves lanceolate or 
oblong-linear, obtuse, callose-serrulate, obtuse or subauriculate at the base; panicle spicate, 
interrupted ; cymes subsessile, several-flowered ; calyx puberulous, the segments ovate-lanceo- 
late ; corolla (nearly white) infundibuliform-, slightly gibbous above, with 5 short subequal 
lobes, in aestivation various ; stamens glabrous, straightish, of nearly equal length, all anther- 
iferous, or the fifth without an anther. Sierra Nevada, California; June 30. Flower white, 
with pink lines half an inch in length. Cauline leaves an inch long, and 3 lines wide ; the 
floral ones successively reduced to small bracts. Anthers glabrous ; the cells distinct, mod- 
erately diverging. Stigma minute and simple. Ovary, &c., apparently as in Pentstemon. 
Fruit not seen. Two peculiarities are to be noticed in this remarkable plant, either of which 
would have been sufficient to exclude it from Pentstemon, but both prove to be inconstant in 
the species. One of these relates to the stamens, which, in the flowers examined, were per- 
haps more frequently completely pentandrous than otherwise ; the fifth (posterior) filament 
being similar to the others, and bearing either an exactly similar anther^ or sometimes one 
with rather smaller cells, and with the filament or connective prolonged into a short and blunt 
apical appendage, as shown in figures 9 and 10. In some fiowers, however, this anther was 
found to be reduced to a single and rather imperfect cell, and a bare rudiment of the second 
cell, as in fig. 11 ; in others again, (as in fig. 12 and fig. 6,) the fifth stamen is wholly desti- 
tute of any trace of anther, as in Pentstemon universally, with this exception, if such it be. 
It is also to be noted that the stamens of this plant are nearly equal in length, at least when 
all five are antheriferous, and that they are inserted into the very base of the corolla. The re- 
maining peculiarity relates to the aestivation of the corolla ; in which, although some of the 
flower-buds plainly have the two posterior lobes, or one of them, exterior to the others, in the 
manner of the Antirrhinidese generally, (this being, indeed, the only absolute character of that 
suborder), as shown in figures 3 and 4 ; yet, in quite as many instances we find the lateral 
lobes exterior in the bud, and covering the two posterior as well as the anterior, (as is repre- 
sented in figure 2), in the manner of the Ehinanthideae : a new and striking instance of 
the instability of the modes of aestivation of the corolla, and one not altogether unexpected, 
since Mr. H. T. Clark, a former pupil of Dr. Oray, and an acute and zealous naturalist, showed 
him several years ago that both modes occur in Mimulus ringens, M. moschatus, &c. 

MiMULUS LUTEUS, Lmn. In the Sierra Nevada; June. 

Castilleja hispida, Benth, in Hook, Fl, Bor,-Amer, 2, j). 105. Cedar Mountains, south of 
Great Salt Lake ; May. 

Castilleja pallida, Kunth, Foot of the Humboldt Mountains, on the eastern side ; May. 

AuDiBERTiA INCANA, Beuth, in Bot, Beg, t. 1469 ; and in DC. Prodr, 12, p, 359. On the 
Sierra Nevada ; June 20. Flowers blue. 

Mo:^rARDELLA onoRATissiMA, Benth, Lah, p, 332 ; and in DC, Prodr, 12, p, 190. /?. glabrius- 
CULA ; nearly glabrous ; branches slender ; leaves oblong-lanceolate, narrowed to a petiole at the 
base, rather acute; heads terminal; bracts ovate, (colored,) shorter than the calyx, rather 
acute ; teeth of the calyx ovate-lanceolate, acute, unarmed. Sierra Nevada ; July 8. Difiers 
from M. odoratissima in its larger and conspicuously petiolate leaves, and in the narrower 
acutish bracts^ &c. Flowers rose-colored. 

Most of the species of this genus have the narrow lobes of the corolla sacculate at the apex ; 
a character which seems to have escaped the notice of Mr. Bentham. 

Mertensia OBLONaiEOLiA, G, Don, Syst, Card, 4, j9. 372 ; DC, Prodr, 10, jp. 92. Pulmonaria 
oblongifolia, Nutt, in Journ. Acad, Phil, ^. p, 13. Pass in Humboldt Mountains; May 23, 
Flowers blue. This species was found also in various parts of Utah/by Colonel Fremont. 
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Eritrichium glomeratum, do, Prodr, 10,^. 131. Myosotis glomerata, Nutt. Gen. l^jp. 112 ; 
Hooh. Fl, Bor.-Amer. 2,p, 82, t. 162. Summit of Humboldt Mountains; May 27. 

EcHiNOSPERMUM FLORiBUNDUM, Lehm. Pug, 2^ p. 24; Hooh, Fl. Bor.-Amer. 2, j9. 84 t, 164; 
DO. Prodr. 10, p. 143. Summit of Humboldt Mountains ; May 2*7. Corolla white, finely 
veined with blue. 

G-RAYiA POLYGALOiDES, HooTc. and Am. in Hooh. Ic. t. 271 and 388 ; Bot: Beech, p, 387. Gr. 
spinosa, Moq, in DO, Prodr, l^.pars 2, jp. 119. Chenopodium (?) spinosum, Hooh. Fl. Bor.- 
Amer. 2, p. 127. Eastern base of the Sierra Nevada ; June 15, (in fruit.) This shrub is called 
Greasewood by the hunters. 

EuROTiA LANATA, Moq. Olicnop. p. 81 ; and in DO. Prodr, 13, pars 2, p. 121. Diotis lanata, 
PmshyFl, 2, p. 602; Nutt. Gen. 2, p. 206. Eastern base of the Sierra Nevada; June 15. 
Flowers monoecious and dioecious. Sepals of ^ ovate, or rather acute. Moquin (1. c.) asks 
whether the ? flowers are not bibracteate and destitute of a calyx. This is no doubt their 
true structure, and is the view taken of them by Ledebour, {Fl. Boss. 3,^. 737.) 

ERioaoNUM OVALIFOLIUM, Nutt. in Journ. Acad. So. Phil. 1,p. 51, t. S^fig. 1, Eucycla oval- 
ifolia, Nutt. I c. (n. ser.) l,p. 166. Eastern base of the Sierra Nevada; June 15. In our 
solitary specimen there is but a single scape, which is about seven inches high. The leaves 
are broader than in Nuttall's plant. The filaments are scarcely one-third the length of the 
sepals, and woolly. 

Eriogonum cernuum, Nutt. in Journ. Acad. So. Phil, (new ser.) l^p. 162, ji. purpurasgens. 
Eastern base of the Sierra Nevada; June 16. Leaves sometimes almost reniform-orbicular. 
Scape sparingly and trichotomously branching an inch or two above the base. Peduncles pur- 
plish, and involucres glandularly pubescent. Sepals deep rose-color, with pale margins, the exte- 
rior ones somewhat retuse, much longer and broader than the inner ones. Filaments shorter 
than the inner sepals, glabrous. Achenium with a long acuminate point. Embryo curved, the 
radicle elongated, erect. Differs from the ordinary form of E. cernuum, which is much more 
branched, and has white flowers. 

EuMEX venosus, Pursh, Fl. 2, p. 733 ; Nutt, Gen. 1, p. 240 ; Hook. Fl. Bor.-Amer. 2, p, 
130, t. 174. Mountains in Central Utah, May 12. 

Amianthium Nuttallii, Gray, in Ann. Lye. N. York, 4, p. 123. Helonias augustifolia, Nutt. 
in Trans. Amer. Phil. Soc. (n. ser.) 6, p. 154. Amiantanthus Nuttallii, Kunth, 4, p. 181. 
Foot of Oquirrh Mountain, south end of the Great Salt Lake ; May 6. 

SiSYRiNCHiuM aRANDiFLORUM, Dougl. in Bot. Beg. t. 1364 ; Bot. Mag. t. 3509 ; Hook. Fl. Bor.- 
Am. 2. p. 207. Pass of Humboldt Mountain ; May 23. 

Iris longipetala, Herbert in Hook, and Am. Bot, Beech, p. 395. Fort of Humboldt Mount- 
ains on the east side ; May 28. 

Camassia esculenta, Lindl. Bot. Mag. t. 1486 ; Kunth. Enum. 4, p. 347 ; Torr. and Gray in 
Whipple's Beport, ined. Phalangium Quamash, Pursh, Fl. 1, p, 226. Near the summit of 
the Sierra Nevada ; June 18. 

Oalochortus Nuttallii : stem 2-flowered ; leaves very narrowly linear ; petals obovate-cu- 
neate, rounded at the summit (white, but yellow at the base), with an oblong dense tuft of hairs 
on the claw ; and just above this a purple spot, with a few scattered hairs. C. luteus, Nutt. in 
Journ. Acad. Philad. 7,i>. 51, not of Dougl. Summit of Noble's Pass, Sierra Nevada; July 
3. We have little doubt of this being NuttalFs C. luteus, as it agrees exactly with his 
description, and with an imperfect but original specimen of that plant, except that the flower, 
according to Snyder, is white. Mr. N. was uncertain of the color of the flower in his specimen, 
for he says they are '' apparently sulphur yellow.'' They are, indeed, yellow at the base even 
in the dried plant, and Mr. Nuttall supposed they were wholly of that color in the fresh state. 
The marking and other characters of the petals are unlike those of Douglas's 0. luteus ; and 
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as his plant was first discovered, and probably first described, tbe name must be retained for it. 
Besides, the name given to it by Mr. Nuttall is inappropriate, if, as we feel pretty confident^ 
the flower of his plant is white. 

Brobma grandielora, «7. E. Smith in Linn. Trans, 10, p. 3 ; Kunth, Enum, 4, j9. 471. 
Scape glabrous ; umbel, few-(8-12-) flowered ; the rays usually 2-4 times longer than the flow- 
ers ; abortive stamens linear, emarginate, and often also mucronate ; cells of the Ovary about 
10-ovuled. Madelin Pass of the Sierra Nevada ; June 26. 

Brobi^a PARViFLORA, n. sp. : scape roughish ; umbel, many-(15-20-) flowered; pedicels shorter 
than the flower ; sterile stamens ovate-lanceolate, rather acute, entire ; cells of the ovary 6-8- 
ovuled. With the preceding ; June 26. Bulb ovate, sometimes more than an inch in diameter. 
Leaves all radical or nearly so, rather shorter than the scape, about two lines wide, smooth. 
Scape scarcely larger than a crow-quill, the upper part somewhat flexuous, terete, scabrous with 
very minute points. Umbel about an inch and a half in diameter ; pedicels unequal, most of 
them scarcely half the length of the flowers. Involucrate bracts, 4-8, colored, about as long 
as the pedicels, the outer ones ovate and acuminate. Flowers about half an inch long, pale 
purple, the tube somewhat inflated ; segments erect, ovate, rather acute. Fertile stamens 3, 
inserted at the upper part of the tube of the perianth, opposite the inner segments ; anthers 
linear-oblong, acute at each end. Style filiform ; stigma dilated, 34obed, the lobes fimbrillate- 
papillose. We have long had specimens of this plant, collected by Colonel Fremont on 
Provost's Fork of the Utah ; and others brought from the valley of the Sacramento by Dr. 
Stillman. It is easily distinguished from B. grandiflora by the characters given above. 

Pteris Aquilina, Linn. ; Torr. FL N. York, 2, p. 488. On the Sierra Nevada. 



PAET II. 

Plants collected hy Mr. F. Creutzpeldt, under the direction of Captain J. W. G-unniso]^, U. S. 
Army, in charge of explorations for a railroad from Fort Leavenworth, by the way of the 
Kansas and Arkansas rivers , to Bent's Fort; thence hy the Huerfano river and Sangre de 
Gristo Pass to the valley of San Luis; thence west from that valley to Grand and Green rivers; 
thence into the Great Basin, Utah,, to the vicinity of the Sevier or Nicollet lake. The collection 
was commenced at Westport, in Missouri, in June, 1853, and finished late in October. 

[The Rocky mountain ranges were entered early in August. The Sierra Blanca, in which the Sangre de Cristo and Eoubi 
deau's passes are found, forms the eastern range of the Rocky mountains, and (at the head of San Luis valley, New Mexico) 
unites with the next western range, which is known as the Sierra San Juan or Sahwatch chain. This sierra, in turn, is joined 
around the head of Grand river to Elk mountain, and this again to the Roan mountains, the latter being only separated from the 
former by Blue river, which breaks through in a canon ; and the Roan mountains themselves are separated from the Wahsatch 
mountains only by the entirely similar canon passage of Green river, which also breaks through the great east and west connect- 
ing range known as the Uinta mountains. All of these ranges, some more or less parallel, while others form cross and connect- 
ing chains, constitute properly the great mountain formation of the continent, to which the name of Rocky mountains is applied ; 
the former names applying only to the subdivisions of this great feature.] 

Anemone ViRaiNiANA, Linn. Prairies beyond Westport, in Kansas Territory. 

Clematis Pitcheri, Torr. and Gray,Fl. l,p. 10. Prairies between Westport and Cotton- 
wood Creek. 

Thalictrum Cornuti, Linn. Beyond Westport, in Kansas. 

Eanunculus BiVARicATUS, Schrank ; Gray, PI. Wright, 2, p. 8. Kansas. 

Delphinium azureum, Michx. Beyond Westport. 

Menispermum Canadense, Linn. With the preceding. 

Argemone Mexicana, Linn, var, albielora, DC. Walnut Creek. 
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Thblypodium INTEGRIFOLIUM, Endl, in Walp. Eepert, lyp, 172. Pachypodium integrifoliunij 
Nutt, ; Hooh. and Am. Bot, Beech, pp. 321 and 74. Coochetopa^ Sierra San Juan. In flower. 
^^ Flowers reddisli purple.'' 

Thelypodium Wrightii, Gray, PI. Wright, l,p. 7 and 2, p. 12. In the Eocky Mountains. 
The specimens resemble Wright's No. 845. 

Cleome lutea. Hook. Fl. Bor.-Am. 1, p. 70, t. 25. C. aurea, Nutt. in Torr. and Gray, 
Fl. 1, p. 122. Sand-banks of Green Eiver^ Utah. 

Parnassia parviflorAj do. Prodr. 1, p. 320; Eooh. Fl. Bor.-Am. l,p, 82^ t. 27. Eocky 
Mountains, in the valley of the G-rand Eiver ; August. This accords with specimens from 
the northwest coast, and with Hooker's figure (which is not cited in Torr. and Gray, Fl.) but 
is still more delicate and slender. The filiform scape is five or six inches long ; the petals 
three lines long ; the radical leaves less than half an inch long, but abrupt at the base, shorter 
than their petiole. 

Silenb stbllata, Ait. Upper Arkansas. 

Arenaria Fendleri, Gray, PI. Fendl. p. 13. Eocky Mountains, near the head of the Eio 
Grande ; August. Eesembling Fendler's plant, but not so tall. 

Paronychia Jamesii, Torr. and Gray, Fl. l,p. 170. Plains near Fort Atkinson. 

Callirrhob involucrata, Gray, PI. Fendl. p. 16. Prairies near Blufi* Creek. 

SiDALCEA MALVJEFLORA, Gray, PI. Wright. l,p. 16. Utah Creek; August. 

SiDALCBA CANDIDA, Gray, PI. Fendl. p. 24. In the Eocky Mountains, east of the Eio Grande ; 
August. In flower. 

Sphjsralcea ANausTiFOLiA, Cav. var. S. stellata, Torr. and Gray, FL Sandy banks of the 
Arkansas, near the Eocky Mountains. 

Ceanothus Ambricanus, Linn. Beyond Westport, near the Arkansas Eiver. 

PoLYaALA ALBA, JSfutt. Bcyoud Walnut Creek ; July. 

PsoRALBA OBTUSiLOBA, Torr. and Gray, FL l,p. 300. Kansas; June. 

Amorpha canescens, Nutt. Gen. 2, p. 92. Between Westport and Bent's Fort. 

Dalea laxiflora, Pursh, FL 2, p. 741. Near Walnut Creek ; July. 

Petalostemon violaceum, Michx. Fl. 2, p. 50, t. 37. With the preceding. 

Petalostemon candidum, Michx. L c. With the preceding species. 

OxYTROPis Lamberti, Pursh, Fl. 2, p. 740. Two varieties : one with pale, and the other 
with violet purple flowers. Eocky Mountains. 

Astragalus adsurgens, Pall.; Hooh. Fl. Bor.-Am. 1, p. 149. Eocky Mountains ; August. 

Baptisia leucantha, Torr. and Gray, FL l,p, 385. Arkansas Eiver; June. 

HoFFMANSEGGiA Jamesii, Torr. and Gray, FL 1, p. 393. Near Fort Atkinson ; July. 

ScHRANKiA UNCiNATA, Willd.; Torr. and Gray, FL l,p. 400. Upper Arkansas. 

EuBUS DELiciosus, Torr. in Am. Lye. Nat. Hist. JSf. York, 2, p. 196. Eocky Mountains. Leaves 
only. 

OENOTHERA SPECIOSA, Nutt. in Joum. Acad. Philad. 2, p. 119. Beyond Westport. 

CEnothera sbrrulata, Nutt. var. Douglassii, Torr. and Gray, FL 1, p, 502. Beyond Wal- 
nut Creek. 

Stenosiphon virgatus, Spach, Onagr. p. 64. 

Gaura.sinuata, Nutt. Near Fort Atkinson. 

Gaura coccinea, Nutt. Gen. l,p. 249. Walnut Creek. 

Epilobium angustifolium, Linn. Common in the Eocky Mountains. 

Lythrum alatum, Pursh; Torr. and Gray, FL 1, p. 481. From Westport to Walnut Creete 
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Mentzelia (Bartonia) nuda, Torr, and Oray, FL 1, p. 534. Near Fort Atkinson ; July. 

ORYPTOTiENiA Canadensb, DC. Frodr. 4:,p, 119. Beyond Westport; June. 

Thaspium corbatum, Torr, and Gray, FL 1, p. 615. Near Westport; June. 

CoNiosELiNUM CANADENSIS, ToTv, and Gray, Fl, l,p. 619. In the Eocky Mountains ; August. 
In flower only. 

Galium concinkum, Torr. and Gray, Fl 2, p, 23. Beyond Westport, Arkansas Eiver ; June. 

Galium boreale, Linn, In the Eocky Mountains ; August. 

Oldenlandia angustieolia, Gray, Fl, Wright. 2, p, 68. Beyond Westport ; June. 

Brickellia GRANDiFLORA, NuU, in Trans, Amer, Phil, Soc, (n, ser,) ^, p, 287. Eocky Mount- 
ains ; August. 

Aster multielorus, Ait, Utah Creek ; August. 

Mach^ranthera tanacetieolia, Nees ; Gray, PI, Wright, 1, p. 90. Fort Atkinson. 

Erigeron glabellum, Nutt, Gen, 2,p, 147; Torr. and Gray, Fl, 2,p,1^3, Utah Creek; 
August, 

TowNSENDiA Fendlerii, Gray, PI. Fendl. p. 70. Valleys in the Eocky Mountains ; August. 

Coreopsis palmata, Nutt. Gen, 2,p, 180. Arkansas Eiver. 

Gaillardia pulchella, Foug.; Torr. and Gray, Fl. 2, p. 366. Beyond Walnut Creek; July. 

AcTiNELLA LANATA, Nutt, Trans. Amer. Phil. Soc. ^,p. 380. White Eiver Mountains, Utah ; 
October. The leaves are nearly smooth, and strongly punctate ; awn of the pappus half as 
long as the scale. Seems about intermediate between this species and^. Torreyana, Nutt. 

Artemisia eilieolia, Torr. in Ann. Lye, JSf, York, 2, p. 211. Sand -banks of Green Eiver, 
Utah ; October. 

Artemisia DISCOLOR, Dougl.; Besser; DO. Frodr . 6,jp. 109. Eoubideau's Pass, Eocky Mount- 
ains; Sierra Blanca. 

Antennaria luzuloides, Torr. and Gray, Fl. 2, p. 430. Higher parts of the Eocky Mount- 
ains ; August. 

Cacalia tuberosa, Nutt, Gen. 2, p. 138. Beyond Westport ; June* 

Tetradymia inermis, Nutt, in Trans. Amer. Phil. Soc. I. c. p. 415. Eocky Mountains; Au- 
gust. ^ 

Lobelia lbptostachys, Alph. DO. Frodr . 7, p. 376. Prairie near Westport. 
Lysimachia ciliata, Ait. West from Westport, Arkansas Eiver. 
AscLEPiAS PURPURASCENS, Linn, With the preceding. 

AscLEPiAS VERTiciLLATA, Jjinn. ; ^. Torr. in Nicollet's Beport, p. 154. Fort Atkinson. This 
is a dwarf variety, being ©ften not more than 3-6 inches high. 
AscLEPiAS TUBEROSA, Linn. Beyond Westport, Arkansas Eiver. 
Apocynum cannabinum, Linn. Beyond Westport and Walnut Creek ; June, July. 
EusTOMA Eusselianum, Don; Griseb. in DO. Frodr. 9, p. 51. Near Fort Atkinson; July. . 

Gentiana AFEims, Grisebach, in Hooh. Fl. Bor.-Am. 2, p. 56. In the mountains, near 
Utah Creek; January. 

Ipom^a leptophylla, Torr. in Frem. 1st Beport, p. 94, and in Emory's Bep.p. 148^ t. 11. 
Walnut Creek; July. Dr. James was mistaken in supposing this handsome species to be an 
annual. It has a large perennial root, which has endured for four or five years in the Botanic 
Garden at Cambridge. 

Phlox aristata, Michx. l,p. 144. West from Westport, Kansas ; June. 

GiLiA PULCHELLA, Dougl. in Hooh. Fl. For. -Am. 2, p. 74. Eocky Mountains ; August. 
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Plate III. AsmaALUS Beckwithii. 

Fig. 1, vexillum; 2^ a wing; 3, keel; 4, calyx and pistil; 4, stamens; 6^ pistil, the ovary 
vertically divided. All enlarged. 

Plate IV. (Enothera tanacetifolia. 

Fig. 1, vertical section of a flower; 2, stamens; 3, pollen; 4, ovules. All variously en- 
larged. 

Plate V. Tetradymia glabrata. 

Fig. 1, a capitulum; 2, receptacle; 3, a flower; 4, corolla and stamens; 5, corolla and sta- 
mens laid open; 6, a stamen; 7, transverse section of the ovary; 8, pistil, with the ovary ver- 
tically divided; 9, stigmas; 10, a bristle of the pappus. The details variously enlarged. 

Plate VI. Pentstemon heterandum. 

Fig. 1, a flower; 2, diagram of the aestivation, &c. ; 3. 4, normal form for the genus of 
aestivation of the corolla; 5, vertical section of a flower ; 6, corolla laid open, with normal sta- 
mens; 7, 8, anterior and posterior view of a perfect stamen ; 9, 10, 11, the fifth stamen more 
or less antheriferous ; 12, the fifth stamen reduced to the usual sterile filament; 13, pistil. 
The details variously enlarged. 

Plate VII. Phacelia humilis. 

Fig. 1, a flower; 2, corolla laid open, with the stamens; 3, 4, stamens; 5, pistil and calyx; 
6, the same in fruit; 7, capsule, &c., vertically divided; 8, a seed; 9, vertical section of the 
same. The details more or less magnified. 

Plate VIII. Phlox canescens. 

Fig. 1, a flower; 2, the same laid open; 3, 4, stamens; 5, pistil; 6, ovary horizontally di- 
vided; Y, vertical section of the ovary. The details variously enlarged. 

Plate IX. GiLTA GrUNNISONI. 

Fig. 1, a flower; 2, calyx laid open; 3, corolla laid open; 4, pistil — pistil with the ovp,ry 
vertically divided; 6, ovary transversely divided; Y; calyx and capsule. Details variously 
enlarged. 

Plate X. Abronia fragans. 
Fig. 1, a flower; 2, the same laid open; 3, anther; 4, stigma; 5, immature fruit. 
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